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MUNICIPAL TRADING MILITANT. 


THE case of the Attorney-General on the relation of the 
Willesden Urban District Council v. The Metropolitan 
Electric Supply Co., which was decided on October 28th by 
Mr, Justice Farwell, and a report of which appears in another 
column of the present issue, raised certain points which are 
of considerable interest to electric lighting companies. As 
the name of the parties indicates, it was a quarrel between a 
local authority and an electricity supply company, the 
object of the action being to prevent the defendant company 
poaching on the preserves of the plaintiff District Council 
who have recently acquired power to supply electricity under 
a provisional order. The short history of the case may be 
told as follows:—By an Act which was passed in 1889, the 
Metropolitan Electric Lighting Co. acquired power to supply 
electricity in a certain metropolitan district. This Act con- 
tained a clause to the effect that they should not at any 
time after the passing thereof “ supply energy or (except for 
the purposes of this Act), erect, or lay down any electric 
lines or works beyond the area of supply otherwise than under 
the authority of Parliament. . . . Provided that where the 
undertakers were on May 20th, 1889, supplying, or under 
any binding agreement to supply, energy to any premises 
beyond the area of supply, they may continue to supply or 
supply energy to such premises until September 29th, 1890.” 
By two later orders, the area in which the company were 
entitled to supply electricity was extended to certain other 
parts of the metropolis, subject, however, to the conditions 
of the clause above set out. In the year 1898, the company 
found it necessary to apply for power to erect a generating 
station at Willesden. This was owing to the fact that they 
experienced difficulty in finding a suitable’ site within the 
metropolitan area. This Act provided (inéer alia) as follows: 
“Tt shall be lawful for the company to hold and use as a 
station for generating electric current or electrical energy 
certain lands recently acquired by them in the parishes 
of Willesden and Acton, and to establish and work 
on those lands plant for generating electrical energy, 
and for other purposes incidental to or connected 
with their undertaking or business.” The Act also 
empowered them to lay cables from Willesden to the 
areas in which the supply was authorised. In December, 
1903, the company commenced to supply the London and 
North-Western Railway Co., who have sidings adjoining 
their generating station at Willesden, with electrical energy 
from the station. The Urban District Council now sought 
t> restrain them on the ground that in supplying current to 
consumers at Willesden they were acting outside their 
statutory powers. It was urged on the part of the company 
that the Act of 1898 was sufficiently wide to give them 
power to supply current at Willesden; and on the part of 
the plaintiff Council that the comnany were still controlled 
by the terms of their first provisional Act, which pro- 
hibited their granting a supply beyond the statutory areas. 
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With reference to this argument, the company replied 
that it could not have been the intention of the Legislature 
todeprive them of the right of supplying electricity, except 


‘within certain areas for all time. They urged that tke 


limitation extended merely to areas adjoining their statutory 
areas. After a lengthy argument, Mr. Justice Farwell 


granted the injunction asked for. In giving judgement, he. 


said :— 


_ I agree that some qualification is necessary, and that is, that the 
undertakers, so long as they are undertakers, working that particular 
undertaking, must not supply electricity outside the statutory ares. 
The prohibition was not meant to extend to the company for all 
time. Nevertheless, I cannot interpret the prohibition so as to 
limit it in the way the defendants wish. further, the proviso to 
the clause excludes the idea of limitation, forif this were not a 


_ general prohibition the proviso would be unnecessary... . With 


regard to Sec. 2 of the Act of 1898, this is in general terms, and 
what it will mean if the company at any time relinquishes its areas, 
{ will leave to comeone else to decide. 


In the event he gave judgement for the plaintiffs, delaying 
execution for a sufficient time to give the London and North- 
Western Railway an opportunity for obtaining a supply 
elsewhere. So far as regards that company, they will now be 
compelled either to take current from the Urban District 
Council, or else generate it themselves. In view of the fact 


that these proceedings bear all the signs of an attempt to force 


their hand to make them give their valuable patronage to the 
District Council, it is more than likely that they will refuse 
to be coerced and will make their own supply for themselves. 
We have no other comment to make upon the action of 
there militant municipal traders, They were clearly acting 
within strict legal rights in setting the Attorney-General on 
the track of the company. 

With regard to the company, it must be confessed that 
we do not see any clear answer to the reasoning of the learned 
judge. If a company supplies electricity under provisional 
order, the supply can only be legally given within the pre- 
scribed limite, and a clause is inserted in the provisional 
order to secure that this shall be so, and inasmuch as the 
object of the Willesden station was to supply in those areas, 
it was not competent for them to use it for any other pur- 
pose. Nevertheless, we do not see what there is to prevent their 


building a small station close to the present station, taking 


care to avoid any part of the site which they acquired under 
the Act of 1898, and giving a supply to the L. and N.W. 
Railway from that small station. Of course it might not 
be worth their while to do this, they might be tied too close 
by their memorandum and articles of association, or they 
might be unable to obtain a site. But if these difficulties 
are not insurmountable, their directors will, no doubt, bear 
in mind that any company or person may generate and 
supply electricity to any other company or person without 
a provisional order or special Act. Accordingly, the Met- 
ropolitan Co. could, if they chose, and. were so author- 
ised by their memorandum and articles, build a station 
at Willesden, and supply any person in Willesden with 


‘electrical energy. No doubt the area of supply from such 


a station might be circumscribed by any road or place over 
which the Urban District Council have control, unless 
the cables were carried overhead; but it is conceived 
that, inasmuch as the L. & N.W. sidings adjoin. 
the generating station, there would be no difficulty in 
obtaining a site at a reasonable rent, and as all the wires 
would be on the company’s land, there would be no difficulty 
on that score. 


. ance are both characteristic. 


THE NOXIOUS RAY. 


Uni the exact medical facts are forthcoming, it would 
perhaps be premature to give full credence to the announce- 
ment that the death of Mr. Edison’s assistant was entirely 
dae to cancer developed by long-continued X-ray irritation. 
But in view of a lamentable case that not long ago cccurred 
under our very eyes in London, it cannot be said that there 
is any inherent improbability in the statement. In the 
meantime, the report has let loose a flood of newspaper 
paragraphs, some of them of a more or less sensational kind, 


- which, interesting as they are, cannot fail to have a dis- 


quieting effect upon the public mind. ‘The X-Ray Peril,” 
“The Danger of X-Rays,” “A New and Painful Disease,” 


are some of the headings under which is re-introduced to us 
an old enemy long familiar to medical men as “chronic 
X-ray dermatitis.” It cannot be said that the picture thus 
presented is falsely outlined or too highly coloured, but there 
is worked into it such a wealth of laudatory personal detail, 
that the ordinary observer may well feel in some doubt as 
to how far it represents the faithful portrayal of a disease, 
and how far the insidious advertisement of a doctor. 

It is quite certain that, besides the various degrees of 
what more or less correctly is called “‘ X-ray burn,” there is 
another form of X-ray injury seen almost exclusively on the 
backs of the hands of those engaged in X-ray work, to which 
the term “burn” cannot with any exactness ke applied. 
Patients need have no fear of it. Its course and appear- 
At first the skin seems 
chapped and roughened ; the normal markings disappear ; 
at the knuckles the folds of the skin are swollen and stiff, 
and considerable discomfort accompanies the local irritation. 
The nutrition of the nails is affected so that their substance 
becomes brittle, and they assume a striated or split. appear- 
ance. In a further stage there is the formation of blebs or 
vesicles, the nails permanently disar pear, tendons and joints 
suffer, the skin is destroyed in places and pain may become 
agonisingly severe. But this is not the worst: in some 
cases there is noticeable a marked tendency to what is 
known as hyperkeratosis ””—an increased “ horniness” or 
“wartiness”’ of the epidermis, and upon this may develop 
that form of malignant disease known as “ epithelioma,” 
The stage just prior to the appearance of the latter has, 
therefore, been termed “ precancerous keratosis.” 

For these conditions no specific treatment is known. 
They can only be dealt with on ordinary medical and 
surgical principles. But prevention is as easy as cure is 
difficult. The “mailed glove” is a useful expedient 
especially for screen work, where the screen cannot be 
suspended or otherwise held. The enclosure of the active 
tube in a Jead-lined box with a suitable perforation is another 


_ obvious though clumsy device. More convenient than these 


for therapeutic purposes and sufficiently protective, is the 
shield of leaded glass with interchangeable tubular extensions, 
or “spouts,” of various sizes, which, whilst they localise the 
effective radiation on the part desired, protect everthing in 
the vicinity, including the operator, at the same time that 
they put no obstacle in the way of his observing the tube. 

The fact that prevention is thus easy, perhaps points to 
the probability that the really harmful ray is not the X-ray 
itself, but some “concomitant” thereof, something that 
can be more easily intercepted. 

One other feature of the literature in “question is the 
grotesquely exaggerated language, especially that in which 
reference is made to the heroism and devotion of doctors 
“who literally lay down their lives for their patients.” 
Hysterics of this sort may be discounted by remembering that 
those who suffer from the X-ray disease above described, are 
almost invariably those who contracted it as early workers 
when neither they nor anyone else had the faintest idea of 
the risks. Therefore, however much it is open to them to 
pose as unintentional “ martyrs to science,” it is not quite 
easy to see where the “ heroism” comes in. 

Of a different order to the paragraphs above referred to 
is a short but instructive letter in the Zimes of October 21st. 
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Speaking of the avoidance of X-ray burns, it concludes by 
saying that “‘ The crux of all these matters is exactness of 
measurement.” Few will be found to differ from this 
as a general proposition, but, in the present connection, it, to 
some extent, falls short of the mark. We are all aware that 
the measurement of the quantity and quality (penetrative 
power) of X rays is now within the range of practical radio- 
graphy. But even granting the existence of a perfect 
measuring instrument, there is still to be-reckoned with that 
unknown factor, the reaction of the living tissue. It is not 
a case of applying a measured energy to a carbon filament or 
to a copper wire. In the form of X-ray disease at present 
under consideration, it is a question of applying the focus 
tube discharge at frequent but irregular intervals, extending 
over months or years, toa vital organism whose susceptibility 
no instrument can measure. A more or less parallel instance 
may be found in the administration of arsenic. Both the 
toxic and medicinal doses of this drug are well known, and 
the substance can be measured with accuracy ; but who will 
predict exactly the dose and time required to produce an 
arsenical neuritis? Accurately as you may measure the 
output of an X-ray tube through all the months or years, the 
vital factor that actually determines the oncome of 
malignancy must still remain an unknown quantity. Here 
the last word must be—not measurement, but prevention. 


Electrical Manufac- IN the electrical business there are (1) 
turing and Contracting. manufacturers, (2) contractors, (3) manu- 
facturer-contractors, and (4) some who are neither one nor 
the other, yet a little bit of both. The National Association 
of Electrical Manufacturers gladly opens its arms to welcome 
any firm of standing which limits itself to manufacturing ; 
the National Association of Electrical Contractors adopts a 
similar. attitude toward the contractor who is a con- 
tractor and nothing more. But an interesting question 
has arisen since these two associations have been at 
work, as to where those who fall under the third and 
fourth classifications ought to find a resting-place. Those 
included in these two classes have something of a claim 
upon both associations, and yet the existence of the dual 
vocation, disqualifies them—in the eyes of some at any rate 
—from membership in either. It has been said more than 
once that some of these are already on the rolls of 
membership of one. or the other, but this does 
not enable them to enjoy anything like a 
peaceful existence, and measures have sometimes been 
hinted at for blue-pencilling those who are known to run 
with the hare and hunt with the hounds at the same time. 
In admitting original or new members, it was not possible, 
it seems, to draw this hard and fast line, but circumstances 
have apparently arisen since which incline some manu- 
facturers to put their foot down firmly for the ex- 
clusion of any and every member who is in any degree, 
however small, concerned in what we have come to 
regard as “ electrical contracting.” The Contractors may be 
on the horns of the same dilemma for all that we know. 
But while we agree with those who contend that manu- 
facturing and contracting are very different interests, which 
may at times come into collision somewhat sharply, we can- 
not regard the proposals to take extreme measures of the 
kind alluded to with equanimity, for we have our doubts as 
to their forming the best solution of the problem. It 
is not inconceivable that one effect might be the 
formation of yet other associations, and a multiplication 
of these is not desirable; the establishment of a third 
association might lead to secessions from the existing bodies, 
of men who would be only too glad to belong to Class 3 if 
the practice received the measure of approbation which a 
third association might give toit. There are other difficulties 


in the way as well, but these we need not refer to, at any - 
All we would like to add now is a ~ 


rate, at present. 
question as to whether the two Associations could not re- 
arrange their rules in such a way that the offending brethren 


might have some, instead of all, of the advantages of member- 


ship? Say—membership without a vote! 


TEST OF DIESEL ENGINE. | 


On another page we print an abstract of a report of a recent 
test carried out upon a Diesel oil engine of 160 B.H.P., by 
Mr. W. H. Booth. 


The pattern of Diesel engine hitherto made employed © 


as a medium for spraying the fuel into the highly-com- 
pressed air charge, a further quantity of air compressed to 
48 or 50 atmospheres’ pressure by a small plunger pump. 
This pump drew its air supply from the main cylinder 
through an overflow valve, which allowed air compressed to 
about 30 atmospheres to escape to the little pump for higher 
compression. The use of this air did not prove satisfac- 
tory in all respects, because some of the exhaust gases 
became mixed with the spraying air, and it has been decided to 
compress this air quite independently, for which purpose 
each cylinder of a two-cylinder engine drives an air pump. 
The pump driven by one cylinder has a diameter of 
200 mm., and the second stage pump on the other cylinder 
has a diameter of 70 mm., the pumps and intercooler being 
water-jacketed in series with the main jackets. The present 
tests, therefore, are distinct from previous tests of the Diesel 
engine, and in carrying out the results to a thermal balance, 
it has, of course, been necessary properly to separate the 
indicated horse-power of the main cylinders into two portions 
—first, that due to direct oil combustion, and secondly, that 
due to the compressed air from the pump. Thus, in 
diagram 2 of heat balances, the line G, of calories in the 
LH.P., is reduced by 12,000 calories to the line y, and 
similarly the calories due to air compression are subtracted 
from the jacket-water calories. 

This method is, of course, an approximation only. It 
would have been interesting to know exactly how much 
of the heat of compression of the air-blast was carried 
off by the water jackets, and how much remained to go 
forward to the cylinder. It may also be doubted whether 
the plotted calories rejected at the jackets in Test 7 should 
not have been neglected, and the fair curve of jacket calories 
drawn through the plottings of tests Nos. 2,3 and 6. Had 
this been done, the small missing quantity of heat for Test 6 
would have been accounted for readily by radiation loss, and 
the surplus of heat at the lower powers would remain to be 
explained by incorrectness of the water meter. 

It will be observed that an arbitrary addition has been 
made to the specific heat of the exhaust gases. The addition 
is one-fourth of the normal specific heat taken at 0°25. This 
addition is made at the maximum observed temperature of 
441° ©., and so on, in proportion down to nil at 50°C. 
These additions to the normal specific heat, if not absolutely 
accurate, are probably not far out, and will perhaps be 
accepted as reasonably correct, pending further information 
on the specific heats of gases at moderately high temperatures. 
It will be observed that the various heat balance lines or 
“curves” are, as with similar curves in steam engine 
analysis, of the straight line order. Similarly in diagram 1, 
the figures are set out for power in I.H.P., B.H.P., and kilo- 
watts. The oil consumption as corrected for the deduction 
above explained is more probable than the very low figure 
found when such deduction is not made. 

The subtraction of the air effect also reduces the apparent 
thermal efficiency of the engine per 1.H.P., but leaves it un- 
changed, of course, per useful horse-power ; and it will be 
observed that the fuel consumption per B.H.P.-hour only gets 
up to 4 lb. at two-thirds load, and is less than 0°6 Ib. even at 
one-third load. . These figures were obtained with a long and 
crooked exhaust pipe. The report recommends that exhaust 
pipes shouldbe large, and should be cooled in order to reduce 
the work of pushing the exhaust gases into the atmosphere. 
It is very usual in gas engine work to claim an economy 
from the use of an evasé exhaust pipe. This economy can- 
not be very great, if, as stated in the report, the energy of 
movement of the exhaust gas is only about 170 calories per 
hour ; but the escape of the gases at high temperature, and, 
therefore, of large volume, represents a considerable duty done 
against the atmospheric pressure of 2,160 Ibs. per sq. ft., 
and if the rejected gas cannot be commercially utilised 


‘in a second cylinder, it remains to be seen how far it 


will pay to cool it before it leaves the exhaust pipe in order 
to minimise the displacement of the atmosphere. 
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As shown on the annexed indicator diagram from the 
engine tested, the pressure of release is about 2 atmospheres 
or 3 atmospheres absolute. There is not, therefore, much 
opportunity for abstracting power from the gas. There are 
also difficulties in respect of a gas engine that are absent 
from a steam engine. 

There is a considerable minimum capacity of cylinder 
which would be full of exhaust gases at the back pressure, 
and if this were raised, as it would be by compounding, it is 
possible that the larger weight of exhaust gas left in the 


Scale: 1 in. = 420 lb. 
Inpicatorn D1acRam FROM Digset 


cylinder might diminish the efficiency of combustion of the 
fuel. Condensation to liquid being out of the question, the 
utilisation of the exhaust is not, perhaps, very alluring. 

It is obvious that, with accurately rated water meters, a 
better knowledge of the variations of the specific heat of gases 
with change of temperature would permit of very accurate 
heat balances being struck for internal combustion engines. 
It is not necessary that a meter should be accurate, so long 
as it is in good working order, and its rate or error is known. 
Calibration of flow to a measured tank at three or four 
different flows would fix this point. It is evident, however, 
that very serious errors in the heat balance will creep in if 
the oil is credited with all the heat found. The compressing 
pump jackets being in series with the main jackets, all the 
heat of compression must appear in the jacket water, the 
exhaust, or as work. 

It would be interesting to have this heat separated, so far 
as concerns the jackets, and it would also be desirable to have 
diagrams from the pumps. On a first glance it would seem 
that the 1.H.p. shown in the main cylinder should all be 
stated in calories, and credited to the oil. This is not 
correct, for a portion of the indicator diagram area is simply 
so much work circulating round and round between the 
pump and the main cylinder, and in testing such engines 
precautions must be taken that are not necessary with steam 
engines, 

Mr. Dugald Clerk lately pointed out how much more 
economical internal combustion engines would be, did we 
live in an atmosphere of much greater density. In the 
Diesel engine this idea is carried out to the extent of 35 
atmospheres of initial compression, but the burning of the 
fuel in this dense atmosphere is spread over a definite interval 
of time,and does not materially, if at all, raise the pressure. 
It merely sustains the pressure during a certain fraction of 
the piston stroke, as shown by the annexed diagram. As 
there is no explosion, there is no vibration of the indicator 
spring, and diagrams are accurately drawn, and can be 
accurately measured. Does not the evenness of the diagram 
tend to disprove the lately revived contention that the waves 
in the lines of a diagram are due to gas pulsations ? It is more 
probable that they are due to piston inertia effects set up by 
the explosion of the charge. There is no sudden irregularity 
in any diagram from a Diesel engine we have yet seen, and 
this cértainly discredits the novel contention. At the same 
time it indicates an absence of shock in the working of the 
engine, which is borne out by the actual quiet easy running. 


PACKINGS FOR STEAM ENGINES. 


Ir Solomon had lived in the steam age he would probably 
have coupled steam packings with books, as articles the vro- 
duction of which has no limits. Anybody who is anybody 
in steam engineering has his ideas on the subject; many 
have patented such ideas; the fortunates among these have 


sold their patents for purposes of manufacture, and some few 
of the elect have even found a market for their wares. It is 
neither an easy nor a grateful matter, therefore, to make a pro- 
nouncement as to which “ packing” best fulfils modern re- 
quirements—the conditions of use vary very widely, and the 
mention of any specific make of packing will bring down 
upon us the host of inventors whose specialities are not named, 
with a cry of gratuitous advertisement. 

The essentials of a good packing are—that it shall not be 
damaged by water or oil, that it shall be flexible and heat- 
resisting, and that nothing in its composition shall injure the 
moving parts either by corrosion or abrasion. Sach pack- 
ings may be divided into two classes, the older type being 
the solid packing—that which entirely fills the stuffing box, 
and whose tightness is periodically adjusted by tightening 
down the gland—and the newer variety being the floating 
metallic packing, consisting usually of strips of soft metal 
kept in contact with the moving rods by springs (aided 
possibly by steam pressure), and requiring very little adjust- 
ment after the initial setting until renewal of the strips has 
become necessary. 

The primitive form of packing, used when low steam 
pressures and piston speeds were the rule, was hemp yarn 
saturated with tallow. As the temperature of the steam in 
the cylinder was raised, however, this packing became 
obsolete, asbestos being substituted for the yarn on account 
of its heat-resisting qualities. For small boxes nothing is 
better than a packing of asbestos yarn steeped in cylinder 
oil. For larger stuffing boxes the asbestos is plaited into 
rope or braid form, being then impregnated with a lubricant 
such as tallow. Powdered soapstone and graphite are 
among the substances added to the grease to give “ body ” 
and maintain lubrication. 

Asbestos yarn, being of a very soft nature, frays rather 
easily. In order to diminish this tendency, which became 
more pronounced as piston speeds became higher, white metal 
was added to the asbestos packing, either in the form of a 
central core, or as interwoven metallic strands. This has 
proved most satisfactory in practice, particularly under the 
stringent conditions of high piston speeds and superheated 
steam. 

It is to be noted that the performance of packing is often 
most unfairly handicapped by improper treatment. The stuff- 
ing-box should be of sufficient depth for the steam pressure 
tending to displace the packing. The size of packing selected 
should fit the box correctly on being moderately tightened, 
without distortion. For example, if the distance between 
the rod and the bore of the box is five-eighths of an inch, 
square packing of half-inch side should not be used, as 
in flattening out the extra eighth undue distortion is 
produced. If anything, the loose packing should 
be slightly larger than the space it has to fill. 
In repacking a gland, it is too often the practice to put in 
an extra turn, long after the existing material has been com- 
pressed into inflexibility, the attendant being satisfied when he 
has once more got room on his studs for further screwing 
down. Periodically, the stuffing box should be cleared right 
out, and entirely repacked. The reward will be smoother 
running and less wear on the rod. Care should be taken 
that the packing for each ring is cut to proper length, so 
that the ends just butt together, leaving no gap or over- 
lap. These joints should be also arranged to overlap, 
to avoid a through passage for the steam. Where the gland is 
situated so that its packing does not receive a little of the 
cylinder oil, the life of the packing may be somewhat 
increased by taking it out carefully after a few months’ 
running, and soaking it thoroughly in hot cylinder oil, in order 
to arrest hardening. A very good form of packing, introduced 
of late years, is an asbestos yarn compounded with tallow and 
black-lead, and compressed into triangular section, such that 
when two such sections are placed together they form a 
square. When so superposed, the two wedge-shaped ropes 
are covered with a braiding of asbestos to keep them in 
shape. When turns of this packing are placed in the box 
and tightened down, the wedges slide over one another, 


- filling the diametrical space between the rod and the 
stuffing-box wall with the least possible distortion of the 


material. 
The newer development consists in the use of Babbitt or 


other soft metal whose flexibility and contact with the rod are. 


Or ia q 
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ensured by the pressure of springs. The packing is thus 
kept steam-tight without regard to the vibration of the rod, 
and its effect on the rod is not to wear or score it, but to 
give ita high polish. The metal is usually made in the 
form of rings split along a diameter, and several of 
these rings are placed on the top of one another, the joints 
between the half-rings being staggered to prevent leakage 
of steam. The composition ‘of the metal is slightly 
varied with the temperature of the steam, a superheat 
up to 700° F. being successfully resisted. It is usual 
to let the steam itself get behind the rings, thus assisting to 
maintain contact between the rings and the rod. When 
working ona vacuum, however, stronger springs are required 
in order to overcome the negative pressure produced. The 
points of a good metallic packing are, that it should follow 
perfectly any vibration of the rod without undue shearing or 
twisting strain being put on the springs ; that the recipro- 
cating motion of the rod shall not displace the rings (for 
this purpose buffer-springs are sometimes introduced at each 
end of the stuffing-box to keep the parts together) ; that the 
rod should touch nothing but the soft metal ; that where 
lubrication from the cylinder is problematic, sufficient means 
to keep the rod and packing oiled are given ; and that 
drainage of condensed steam is provided for. Where these 
conditions are satisfied, it is possible to run such a packing 
for four or five years without overhauling, and the only 
repairs necessary may be limited to the renewal of the soft 
metal parts when they are worn. The expense of such a 
packing is naturally greater than that of the solid packing, 
but for all sizes of the rod over 1 in., its introduction will be 
found to repay the initial extra expense. 


THE STERILISATION OF SEWAGE 
EFFLUENTS. 


Ir is somewhat surprising that most borough electrical 
engineers, in their search for a day load, have not included 
the local sewage works in their supply area. The supply of 
power for pumping might add another 1 or 14 per cent. to 
the load factor. In times of dry weather the heaviest flow 
of sewage is from 8 to 11 a.m., in some cases even one-half 
of the day’s flow comes during these three hours. If, there- 
fore, electric motors replaced the steam and gas engines at 
present used, and adequate capacity were laid down capable 
of receiving the average storm water during the hours of the 
lighting load peak, the cost of pumping might be materi- 
ally reduced. a 

More attention may possibly be given to the subject of 
the employment of electricity at sewage outfall works by 
reason of the revival of a decade-old system of sewage 
sterilisation. It is notorious that the average effluent from 
sewage works, even when chemically passable, is teeming 
with bacteria, no matter whether the effluent comes from a 
septic tank filter of patented materials or from the land 
itself. Such bacteria find their way into the various water 
courses with consequences potential with grave danger to 
the community, as is repeatedly evidenced by the easily 
traceable pollution of oyster beds. The various authorities 
answerable for the guarding of our sources of water supply 
have regarded the sterilisation of sewage effluents as a gild- 
ing of refined gold, their mere aims being those of rendering 


these affluents chemically passable. In view of the growing “ 


knowledge of the evil consequences which are due to 
pathogenic organisms, such indifference becomes criminal if 
once it can be proved that absolute sterilisation can be 
effected at a reasonably cheap price. 

Recent experiments at Guildford, in which a liquid known 
as “ oxychloride,” was applied to various effluents, have been 
noticed in the columns or our contemporaries, of whom one 
goes so far as to hail these experiments as a “‘ new” process, 
Bearing in mind what is known of the experiments of 
Hermite at Worthing, of Woolf at Danbury, Conn., U.S.A., 


- and of the (recently wound up) Electrozone Co. at Maiden- 


head, of all adjectives, this short three-lettered one is most 
inapposite. Quoting from a pamphlet before ua the oxy- 

oride process for sewage purification ‘consists of the 
electrical decomposition of salt and water or sea water in a 


specially designed electrolyser.” In other words, the electro- 
lytic conversion of a solution of sodium chloride intoa 
solution of sodium hypochlorite. Very little is said in this 
pamphlet of the specially designed electrolyser, and what is 
aaid is not happily expressed. An electrical engineer reading 
the opening paragraph would be apt to estimate at a low 
value the intelligence of those carrying on the undertaking. 
He would read that “the electrolyser has a large superficial 
area of electrical surface which permits of the use of a high 
density of current, thereby securing economy of operation. 
The type of electrolyser which would be most useful for 
sewage works, has an electrical surface of 57°5 sq. ft. in one 
pole, carrying a current of 2,700 amperes at 5 volts, and as 
the quantity of hypochlorite is dependent upon the amperes 
only, the economy of the machine is at once apparent.” 
Having read such an erudite exposition of the subject, most 
electrical engineers would be inclined to dismiss the rest of 
the pampblet as involving a waste of time if read. Yet such 
an omission would involve the passing over of an outline of 
the very interesting research which Dr. Rideal conducted, a 
research described in succinct scientific phraseology. The 
following excerpts will well bear quotation :— 

“‘The tests were carried out with raw sewage, septic tank 
effluents from primary, secondary and tertiary filters to 
estimate the efficiency of the solution in removing— 

Putrefactive organisms. 

“©2. Sewage organisms, which are comparable in origin 
and vitality with those which cause typhoid fever and 
cholera. 

“They were also directed to secure such freedom of the 
effluent from suspended solid material as would prevent the 
formation of mud banks, and from organic matter in solution, 
as to render it impossible to become putrid when subsequently 
mixed with river water. “ 

“To obtain a degree of purity from bacteria equal to 
or better than that generally allowed for drinking waters 
was not found to be a difficult matter, even with the strong 
sewages met with at Guildford. When an effluent comes up 
to the recognised standards of purification, such as is obtained 
after land treatment or secondary filtration in bacteria beds, 
3} gallons of oxychloride per 1,000 gallons of effluent is 
sufficient to reduce the bacillus coli—a bacillus present in all 
sewages, and allied to the typhoid bacillus—from 100,000 
per cubic centimetre before treatment, so that none could be 
found in a cubic centimetre after one hour’s treatment. 
The total number of organisms was reduced from over 
900,000 to 450 in less than two hours. 

“With a tertiary effluent, 14 gallons per 1,000 was 
sufficient to reduce the coli from over 1,000 per cubic 
centimetre. The spores of the bacillus enteritidis sporogenes, 
which are much more resistant than bacilli themselves, were 
reduced in the same time from over 100 per cubic centimetre 
to less than 10. 

“With a primary effluent 74 gallons per 1,000 reduced 
coli and the enteritidis spores from over 100,000 and 100 
respectively, so that none could be found in 1 cb. centi- 
metre in 1 hour 20 minutes after beginning treatment. 

“Tn a septic effluent 15 gal. per 1,000 reduced the coli 
in 13 hours, so that they could not be found in 4 cb, 
centimetres, and the enteritidis spores to less than 10 per 
cb. centimetre. 

“Tn a raw sewage, 18} gal. per 1,000 reduced the coli 
from over 1,000,000, so that none were found in 1 cb. 
centimetre, and the enteritidis spores from over 1,000 to less 
than 10 in 5 hours, and the total number of organisms from 
23,200,000 to 540. 

“Generally, it would be considerably more advantageous 
to deal with the sewage after it has undergone preliminary 
treatment in a septic tank. The-solid matters would be in 
a finer state of sub-division, and therefore the action of the 
solution would be more complete, and the organic matter 
would be carried a stage further in its purification. In 
places where septic tank treatment is at present impossible, 
owing to the offence caused by the effluent, closed septic 
tanks could be employed of somewhat smaller dimensions 
than at present are found necessary, and the oxychloride 
could be added in a covered carrier as the effluent passed out 


to the land, with a certainty of removing all objectionable 


smell. 
“Tn those cases in which complete bacterial installations, 
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including filters, or land treatment adequate for the needs 
of the town, have already been provided, it would still be 
desirable for the final effluent to be subjected to the small 
dosage of oxychloride of about 14 gal. per 1,000 in order 
to ensure, in addition to the chemical purification at present 
produced, the absence of pathogenic organisms.” 

All this is of great interest. Very little of it is new. 
Hermite and Woolf and their successors demonstrated 
time and again that electrolytically produced sodium 
hypochlorite would sterilise anything from river water up to 
crude sewage. 

Quoting from a six-year old report of Prof. Henry 

binson’s, dealing with the electrozone process as then 
worked at Maidenhead, we find that “‘ the amount of avail- 
able chlorine in the electrozone (as indicated by the 
arsenious acid test) necessary to sterilise the tank effluent, 
or the filtered effluent, was only about one-fifth of a grain 
per gallon of effluent. This is a very remarkable result, 
inasmuch as it had been previously estimated that a very 
much larger quantity would be required, but these experi- 
ments have enabled accurate data to be obtained of great 
practical interest and value. 

“The addition of this extremely small quantity of 
chlorine succeeds in destroying practically all the bacteria, 
only one in 100,000, or even less, being found in the effluent 
after a few minutes’ contact with electrozone. In other 
words, out of every million bacteria in the sewage, only 10 
survive the treatment, and the resulting effluent contains 
less bacteria than most of the best water supplies to large 
towns.” 

The late Prof. A. A. Kanthack (then occupying the chair 
of Pathology at Cambridge) also reported :— 

“ Electrozone, by virtue of its chlorine, is capable of 
reducing the number of organisms of a sewage tank effluent. 
whether filtered or unfiltered, in a remarkable manner, if 
used in such a way that free chlorine is present at the 
outfall. 

“ Electrozone does not affect the albuminoid matter (and 
ammonia) in sewage effluent. 

“In the absence of organic matter, no dovbt it requires 
Jess chlorine to destroy the bacteria than when the organic 
matter is present. 

“The electrozone treatment is well adapted to preserve 
oyster beds from sewage contamination, because all that is 
necessary is to electrozonise the strained or clarified tank 
effluent before discharging it into sea water, which will 
readily deal with the organic matter in solution. 

“There can be no doubt that, when combined with 
a treatment which will reduce the albuminoid and 
putrescible matter to a low limit, electrozone will produce 
an almost ideal effluent, against which neither the chemist 
nor the bacteriologist can raise any objection.” 

It may also be mentioned that these experiments proved 
that the application of electrozone, in the proportion of 
1 grain of chlorine to 4 gallons of the tank effluent, or to 
5 gallons of filtered effluent, allowing a period of contact 
of about five minutes before discharging to the stream, 
may be relied upon to reduce the number of bacteria to 
10 or 50 per cubic centimetre from any number—even 
millions—that may be in the sewage. No pathogenic 
organisms were found in any of the numerous samples of 
treated effluent. 

The various forerunners of the Oxychloride Co. have at 
present no works in operation in this country. Quite apart 
from their chief obstacle—the supine apathy of local 
authorities to the necessity for sterilising an effluent—sundry 
electro-chemical difficulties needed to be overcome. The dis- 
integration of anodes, poor electro-chemical efficiencies, pro- 
duction of unstable golutions, have all combined to prevent 
the extensive application of sodium hypochlorite for sewage 
treatment. 

We do not regard the electro-chemical difficulties as any 
longer an obstacle. The success in Germany of various 
electrolysers which have been employed in the production 
of hypochlorite solutions for textile bleaching, convinces us 
of the removal of these. As to whether the electrolyser 
used by the Oxychloride Co. is more or less efficient than 
the best German apparatus, we cannot say. On the question 


of cost of operation, the pamphlet in our hands says 


nothing. While reference is made to various effluents 


requiring varying quantities of oxychloride, the strength of 
available chlorine present is nowhere stated. The electro- 
chemical efficiency of the electrolyser, and the quantity of 
salt used per kilogramme of free chlorine produced, are not 
alluded to. It is to be assumed that those directing the new 
enterprise are satisfied that in these and other instances their 
process is in no whit inferior to those of their predecessors. 

The Maidenhead experiments (which were apparently on 
a larger scale than those carried on at Guildford) were such 
as to lead Prof. Robinson to estimate that the capital outlay 
on electrozone plant for towns of from 100,000 to 500,000 
inhabitants would only be from about 1s. 6d. to 2s. per head, 
whilst the annual working expenses (including ample allow- 
ance for maintenance and depreciation) would only amount to . 
from 4d. to 5d. per head. The capital cost of the bacterial 
beds and of their accessories would amount to about 4s. 6d. 
per head, whilst the working expenses would not amount to 
more than about 14d. per head per annum. The total 
capital cost of the combined bacterial and electrozone 
works would, therefore, vary from 6s. to 6s. 6d. per head, 
and the combined annual expenses would vary from 534d. to 
63d. per head. 

We await with interest estimates of the cost of application 
of oxychloride to the sterilisation of the effluents of large 
inland towns. If the cost be not too high, the new London 
Water Board could hardly effect a better insurance premium 
than by paying to local authorities within the area from 
which London draws its water, say, half the extra cost of 
sterilising effluents at present accepted by the Thames Con- 
servancy as chemically fitted to enter the Thames or its 
tributaries, 


TEST OF 160-B.H.P. DIESEL ENGINE AT 
GHENT. 


Tuis test was carried out on August 30th and 31st by Mr. W. H. Booth, 
at the works of Messrs. Carels Fréres, The engine was of a new type 
with separate two-stage blast-air compression pumps driven off the 
engine itself by levers. The chief particulars are as follows :— 
Number of cylinders, 2; diameter, 415 mm.; stroke, 600 mm.; first 
stage air compressor, diameter 200 mm.; second stage, 70 mm.; 
stroke, each 230 mm. ; revolutions per minute, 160. 

Teats 1 and 2 were made with a Prony brake, tests 3 to 7 by 
means of a dynamo driven by a belt from the line shaft. For 
tests 6 and 7 an air compressor was also driven. 

In the older form of engine one small compression pump draws 
air from the main cylinder, more or less impure, and compresses this 
from about 35 to 50 atmospheres. In this new engine the first 
stage pump compresses pure air into an intercooler at five | 
atmospheres. The separated water condensed out in the tubular 
cooler is drained off by a pet cock, and the air is compressed by the 
second-stage pump to about 50 atmospheres, and is then employed 
to atomise the fuel oil into the power cylinders. All the work of 
air compression reappears either as heat in the ijacket, or as work 
in the power cylinders, except such as disappears in friction of 
bearings, &c. 

Rankine’s index to the adiabatic curve of compression being 
1-408, the formula for foot-pounds of energy in compressing and 
delivering the air at 70° F. (= 580° abs.) to a pressure of 50 
atmospheres is:— 

408 
= 5315 x 530 x 1,408 1) 
4U8 


= 12,788 calories per hour for the whole of the pump air. 


The pump cylinders and intercooler are both water jacketed, but 
the speed is high, and the air is dried after the first stage, and 
12,000 calories are assumed to go into the water jacket either at the 
pumps or from the power cylinders. The same figure is assumed 
for the indicated horse-power shown by the diagrams, and due to 
this supply of compressed air, the éffect of which is to raise the 
mean pressure of the diagrams, and perform the work of com- 
pression. These 12,000 calories of energy simply move round in a 
cycle, theoretically closed, but actually open to the extent of 


friction losses. 
On the accompanying diagrams, actual observations are plotted, 


’ and the figures entered in the schedule. The curves are “ faired,” 


and corrected where necessary, for the air pump effects, and the 
final results are also given for the chief items. ; 

The idle load measured by the diagrams is 74°50 up. This 
number subtracted from the 1.H.P. gives the B H.P. ateach test. The 
figures found are given in the table and diagram No.1. It will be 
noticed that the weight of oil per 1.H.P.-hour varies from about 
0-25 ,lb.tat small loads up to 0'33 at high loads. 


3 
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The idle u.P. is also high as compared with previous tests on the 
old type, but. part of this is due to a very long and small exhaust 
pipe. Then the real 1.4.P. is to be reduced by 19, which is the 
equivalent of the 12,000 calories above mentioned. In place 
of the abnormally high thermal efficiency from 50 per cent. at low 
loads, all the thermal efficiencies are brought more nearly into line 
at about 39 to 44 per cent. 

On this point it should be noted that all the calculations assume 
the high calorific capacity of 19,300 B.Th.U. per lb. of oil. Any 
= herein stated are, therefore, probably lower than 

In diagram 1 the idle 1.u.P. is shown on the line mn. The 
equivalent in kilowatts is 55, as per line c p, while the kilowatts 
absorbed by the engine, the shafting, three belts and the dynamo 
excited are 67 as per line z y. 

The kilowatts generated by the dynamo are shown py the line 
K L measured off base xy. Obviously this line should coincide with 
the line for indicated kilowatts measured from base aB. This it 
does very closely, except for loads 6 and 7, and the difference at 
these loads is made up of the power consumed by the belt-driven 
Ingersoll air compressor put to work to make up the load. This 
machine absorbed 24 kw. on load 6 when compressing heavily, and 
13 Kw. on load 7 at light compression. 

The vertical line B R is a scale of horse-powers, so that the 
ordinates through the test numbers on the base a B cut the diagonal 
4 B at points which give the heat energy of the oil in horse-power. 
Calling these heights = 100, the vertical ordinate at each test to the 
horse-power curve is the percentage of efficiency. 

Line v v is the plotted curve of observed 1.u.P. Subtracting the 
air effect = 19, gives the line v v, and the fair curve through this is 
ww. 

On diagram No. 4 are plotted the pounds of oil per u.P.-hour. 


THERMAL RESULTS, 


These are plotted on diagram No.2. The friction load = 47,087 
calories per hour, is drawn to line c p. The total caloriesin 40 kg. 
of oil are measured on the vertical scale to R = 428,889 calories. 
The diagonal a & therefore, cuts the test ordinates at the total heat 
supply, and the curves show the calories utilised. 

The curve is the 
calories turned into power 
as measured by the indi- 
cator diagrams. The allow- 
850; .- ance of 12,000 calories for 
air effect being substituted 
from the “faired” curve 
@, gives the corrected 
carve g. Thus, for test 4, 
there are 94,470 calories re- 
presenting 40 per cent. of 
= : the total calories. 

; From the line g as a 
base are set off the calories 
given to the jacket water. 
The various tests give the 
\ plotted curve o. Parallel 
“0 to this, and 12,000 calories 
below it, as the allowance 
for the heat generated in 
air compression, is the 
curve of jacket heat due 

to the oil combustion. The 
\ “faired” curve through 


Scale of 1.H.P., 100% thermat efficiency 


these poiuts is o, and is the base on which are set off the plot- 
tings of the heat rejected at the exhaust pipe. 

In calculating this heat, probably an excessive amount, 95 per 
cent. of the joint capacity of the power cylinders and the first 
stage air pump, has been taken, and to this amount for each test 


has been added 1°95 units of air for each unit of oil as a correction 
for the oil products mass and specific heat. 

The cooling of the exhaust gases due to the expansion of the air 
blast, assumed to enter the cylinder cold, is neglected. 
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The sum multiplied by the rise in temperature and by the 
standard specific heat at ordinary temperature = 0°25, gives the 
calories plotted at curve v w. 

At the foot of the diagram the line ¢ s, which measures 25 at teat 
6, is a percentage scale. This 25 per cent. at test 6 is an assumed 
addition to the normal specific heat of 0°25, making 0'3125 as the 
mean specific heat of the products of combustion af the temperature 
of 441° C. of this test. 

As the exhaust temperature is singularly coincident with the oil 
used per hour, the ordinates to ¢ s give an additive percentage at 
all the other tests proportionate to the temperature. 

This percentage is added above the line v w, and gives curve v w, 
which ought to coincide with the total calories line'an. At low 
loads there is too much heat, and there is heat missing at the higher 
loads. The missing heat may be partly due to radiation losses, 
which, of course, would raise the curve all along, and add to the 
excess at low loads. The slight discrepancy is probably due to the 
fact that the water meter reads high at low flows. 

The 1.H.P. has been reduced by 19 as explained, yet the oil con- 
sumption is only 0°29 to 0°33 lbs. per H.P.-hour on the corrected 
curves. 

Per B u.P.-hour it varies from 0°69 lb. at low loads to 0°449 at 
high load, and the 8.H.P. is reduced somewhat by a warm bearing, 
and by the exhaust pipe throttling. 

No allowance has been made for the heat equivalent of the 
velocity of the exhaust gases, but a rough calculation shows this to 
be about 170 calories. At high powers the displacement work of the 
hot gas above the entry of the same cold represents a large duty, 
and points to the advantage of a large and long cooled exhaust pipe. 

There is probably an increase of back pressure at high loads of 
about 10 per cent. of the load above the same effect at low loads, 
and this corresponds with the increased oil consumption per 
1.H.P.-hour, which is 10 per cent. greater at high loads (see 
scnedule of figures). An economy should result from a large, long, 
flared-out and corled exhaust pipe. In the present test the exhaust 
pipe was small and long, and added to the oil consumption. 

In support of this point, it may be pointed out that about 1,100 
kilogrammes = 2,420 lbs. of air are delivered every hour. This is 
equal to 31,500 cb. ft. at ordinary temperature, and to about 
73,500 ft. at the temperature of test No. 6. The difference, 
42,500 ft., is pushed into the atmosphere, and though not easily seen 
on small scale diagrams, the work is there just as it is on a steam or 
gas engine, and can be recovered by cooling the exhaust pipe. 

It is not possible to discover exhaust differences with springs 
which read only 1 mm. to the atmosphere, for all the effects referred 
to will take place in the breadth of the line drawn by a blunted 


point. A few of the mean temperatures, &c., are given below:— 
Test... 1 5 3 6 
Litres ... 1,156 2,340 2,652 
Temperature °C. ... 54°125° 47°85° 52°875° 54°062° 
Exnavust In Kixos. 
With... 1,073 1,091 1,103 
Rise of temperature ...  195°22° 253:0° 334:0° 400°0° 
“Bpecific heat... ... “2590 2686 “2930 ‘3187 
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Approximate proportion of full BHP... 4 1 
Indicated horse-power on diagrams 11455 145 34 200'40 222.05 
Indicated horse-power engine unbelted... os pes 74°45 74°45 74°45 74°45 
Fuel oil per hour ... ose pounds 28°65 38 57 573 71°41 
» indicated horse-power-hour vee vee ” 0 2562 0°2691 02904 03318 
» brake horse-power-hour ... 0°545 0°454 0:484 
Calories in indicated horse-power = indicated horse-power X 632°3 apparent ... 72,416 91,900 125,820 140,140 
Ratio work to total calories in oil cent. 51°95 48°98 45°48 40°43 
Oil indicated horse-power, previous line less 19 1.4.P.= true indicated horse-power 97 125 176 2145 
Brake horse-power ses 41°55 69°55 12055 159 95 
Ratio of brake to true indicated horse-power = mech. efficiency per cent. re lh 43 55°6 690 741 
Oil per corrected indicated horse-power-hour ... pounds 0'2953 03086 0 3286 0'3328 
4 » brake horse-power-hour 06904 0'5550 0°4756 0°4491 
Thermal efficiency on indicated horse-power ... ... per cent, 44:0 42°12 39 91 39 05 
” ” brake horse-power oe es vee pen ” 18 85 23 44 27:33 28°95 
Total heat supplied per hourinoil 139,400 187,650 278,860 347,400 
Calories per hour in jackets’... 89,532 55,911 69,909 82,340 
» exhaust sp. ht. const. 0°25 51,500 68,000 91,000 110,300 


The 1.u.P. of the unloaded engine will, of course, be reduced with 
cooling of the bearings, but will not visibly be brought down to the 
same as the old type of engine, because the improved compressing 
system, as explained, shows itself in raising the 1.H.P. above what 
is being generated by the oil, and, so far as the compressed air is 
cooled more than in the old engine, so will there be some power lost, 
But the new system is distinctly better than the old system, which 
introduced some of the products of combustion into the small air 
pump, already sufficiently heated by its own compression. 

The new governor, direct connected to the fuel plunger, is 
practically perfect in action. No apparent change of speed fol- 
lowed on the cutting out of the full load iustantly on the switch- 
board. In other details and convenience of handling the new 
pattern is also considerably improved, while the addition of a 
platform has added safety and considerably facilitated the taking 
of the tests. 

A cylinder cover was removed after the test, and everything was 
clean, in good order, and free from dirt or carbon deposit. 

It ought, perhaps, to be added that in previous tests of the 
Diesel engine no allowance has been made for the air effect, and 
therefore the records of such tests are not strictly comparable with 
those now presented. 

With the good working conditions indicated, thisengine will pro- 
bably show a thermal efficiency of not less than 31 per cent. on the 
B.H.P. at full loads. 


LEGAL. 


ATTORNEY-GENHRAL aND THE WILLESDEN 
Unsan Distgicr Councit v. THz Mmrroponiran ELEctTRIC 
Suprty Co., Lrp. 


In the Chancery Division of the High Court of Justice on 
Thursday last week, Mr. Justice Farwell bad opened before him an 
action by the Attorney-General and the Willesden Urban District 
Council against the Metropolitan Electric Supply Co., Ltd. 
Plaintiffs claimed a declaration that the defendants were not 
entitled to supply to any person, company or Corporation, electrical 
energy for consumption or use within the Urban District of 
Willesden otherggise than under the authority of Parliament or 
under a licence ted by the Board of Trade under the Electric 
Lighting Acts of 1882 and 1888. Plaintiffs further claimed a 
declaration that the company were not entitled to use any of their 
cables or wires, or any mains or cables connected therewith, for the 
transmission of electric current or electrical energy from their 
works on the lands at Willesden and Acton otherwise than to the 
several distributing stations of the company in their Paddington, 


- Marylebone and Mid-London areas, defined by the several pro- 


visional orders in the Metropolitan Electric Supply Co.'s Act., 1898, 
and the area in St. Martin-in-the-Fields and the neighbourhood 
defined by the Metropolitan Electric Lighting Act, 1889, or to use 
the generating station on the lands otherwise than for the purpose 
of supplying areas or districts over which the company had on 
August 12th, 1898, powers of supply, or over which they may there- 
after have such powers under any special Act or provisional order. 
An injunction to restrain the defendants from acting otherwise than 
in accordance with these regulations was also asked for. In their 
statements of claim, plaintiffs pointed out that the Metropolitan 
eas Lighting Act, 1889, among other provisions, enacted the 


‘not at the date of the 


The undertakers for the purpose of this Act are the Metropolitan Electric 
Supply Co., Ltd. 

Subject to the ipeortions of this Act, the area of supply shall be the whole of 
the area included in the first schedule. 

The undertakers shall not at any time after the passing of this Act supply 
energy or (except for the purposes of this Act) erect or lay down any electric 
lines or works beyond the area of supply otherwise than under the authority of 
Parliament or under a licence granted by the Board of Trade under the 
principal Act. 

Provided that where the undertakers were on May 20th, 1889, supplying or 
under any binding agreement to supply energy to any premises beyond the area 
of supply, they may continue to supply or supply energy to such premises until 
September 29th, 1890. Ave 

ll electric lines or works used by the undertakers under the provisions 
of this section for the purpose of supplying energy beyond the area of supply, 
and situate in, over, or across any street or public place, may, and shall, unless 
sold or transferred to some body or person authorised to supply energy in the 
place where such electric lines and works are situate be removed by the under- 
takers within six months after the expiration of the period during which they 
are by this section authorised to supply energy by means of such electric lines 
or works. If the undertakers fail to remove any such electric lines or works 
within the period of six months, they shall be liable to a penalty not exceeding 
£20 for each offence, and any Court of summary jurisdiction on complaint 
made may make an order authorising the removal of any such electric line or 
work by such persons and on such terms as they may think fit. 


The area of supply described in the first schedule to the Metro- 


politan Electric Lighting Act, 1889, plaintiffs submitted, didnot, in . 


fact, comprise the Willesden Urban District Council, Each of the sub- 
sequent Acts of Parliament and provisional orders relating to the 
defendants and conferring on them powers of supply in certain 
areas, contained provisions substantially similar to those quoted. 
By the Metropolitan Electric Supply Co. Act, 1898, the defendants 
were empowered to establish and erect upon lands in the parishes of 
Willesden and Acton a station for generating electrical energy for 
the purpose of increasing the facilities for production of electrical 
energy for supply within the areas of supply of the defendants, 
none of which, plaintiffs asserted, included the Willesden Urban 
a or any part of it. It was, among other provisions, enacted 
as follows :— 


It shall be lawful for the company to hold and use as a station for generating 
electric current or electrical energy, certain lands recently acquired by them 
in the parishes of Willesden and Acton, namely, lands bounded on the south or 
south-west by the Grand Junction Canal, on the north-west by Acton Lane, on 
the north by the London and North-Western Railway, and on the east by the 
Midland and South-Western Junction Railway, and to establish and work cn 
those Jands plant for generating electrical energy, and for other purposes inci- 
dental to or connected with their undertaking or business. 

It shall be lawful for the company to use any of their cables or wires, and any 
mains or cables connected therewith for the transmission of electric current or 
electrical energy from their works on the said lands at Willesden and Acton to 
the several distributing stations of the company in their Paddington, Maryle- 
bone and mid-London areas defined by the several provisional orders mentioned, 
and the area in St. Martin’s-in-the-Fields and the neighbourhood defined by the 
Metropolitan Electric Lighting Act, 1889, and to use the generating station on 
the said lands for the purpose of supplying electric current or electrical energy 
within the several areas or districts over which the company have now powers 
of supply, or over which they may hereafter have such powers under any special 
Act or provisional order, 


The defendants subsequently obtained power under the Metro- 
politan Electric Supply Co. Act, 1901, to lay down a duplicate main, 
and it was enacted— 

“The company for the purpose of supplying electrical energy from 
their station and works at Willesden, to any stations and sub- 
stations from time to time in operation for use in any part of their 
limits of supply may lay a second and additional set of mains 
(called the second system), comprising such conduits, cables, wires, 
pipes, and tubes, as they may find necessary or expedient to provide 
for the passage of electrical energy from their station and works to 
and through any parts of their limits of supply,.together with all 
such apparatus, works, or appliances, as they may find necessary or 
expedient for the convenient use, repair, or protection of such 
cables, wires, pipes, tubes, and works, and may from time to time 
maintain, use, repair, remove, renew, and alter the same.” 

The defendant company, according to plaintiffs’ submission, had 
of the Metropolitan Electric Supply 
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Co, Act, 1898, and the Metropolitan Electric Supply Co. Act, 1901, 
and had not now any power under the authority of Parliament, 
or under a _ license granted by the Board of Trade 
under the Electric Lighting Acts, 1882 and 1888, or 
otherwise to supply electrical energy in the Willesden district. 
Within the Willesden Urban District are situated the Brent rail- 
way sidings belonging to the London and North-Western Railway 
Co., and plaintiffs enbmitted that these sidings are outside all the 
authorised areas of supply of the defendants. Since December, 
1903, plaintiffs asserted the defendants had been supplying the rail- 
way company with electrical energy for lighting or other purposes 
atthe Brent sidinge, through a main cable or other means of trans- 
mission, from the generating station on the lands in Willesden and 
Acton, and the cable or main passed through the urban district of 
Willesden. Defendant company refused to discontinue such supply, 
notwithstanding thatthe Council had on several occasions requested 
them to do so. Such supply, plaintiffs submitted, was a violation 
of the statutory prohibition contained in the Acts and provisional 
orders referred to, and was illegal, as the company had no powers 
authorising them to supply energy in the urban district. The 
Council had offered to supply electrical energy to the Brent sidings, 
but the London and North-Western Railway Co. declined to cease 
to take the supply from the defendants until it was decided 
whether the defendants were entitled to afford them such supply. 

In their defence, the Metropolitan Electric Supply Co. Ltd, 
stated that under their memorandum of association they had full 
and unrestricted powers of acquiring land, erecting electric worke, 
and producing and supplying electric energy. Such powers are 
aided in particular districts by ancillary statutory facilities 
conferred by various Acts and provisional orders, but are not 
dependent thereon. Defendants further submitted that the Metro- 
politan Electric Lighting Act, 1889, and the other Acts of Parlia- 
ment and provisional orders referred to by the plaintiffs, formed 
part of a large number of Acts of Parliament and provisional orders 
which were passed in or about 1889, in pursuance of the recom- 
mendations contained in a report made on May 9th, 1889, by Major 
Marindin to the Board of Trade. The true intention and effect of 
the Acts and provisional orders were and are to give in specified 
districts within the metropolis, statutory facilities for supplying 
electric energy to various undertakers within such districts, and to 
prevent such undertakers from using the special statutory facilities 
in their own districts to enable them to compete with the 
similar undertakings created in adjoining districts under similar 
statutory facilities, but were not, and are not to limit the general 
powers of the defendants in the carrying on of their general 
business. If (which the defendants did“ not admit) they were but 
for the Acts prohibited from supplying electric energy from their 
lands at Willesden otherwise than in connection with the under- 
takings for which the defendants had special statutory facilities, 
the Acts operated to remove or qualify such prohibition. The 
arrangements between the defendants and the London and North- 
Western Railway Co. for the supply of electric energy had, through- 
out, provided that such supply should be given on the works of the 
defendants at Willesden, and not beyond. It appeared, however, 
to have been arranged between the engineers of the parties in view 
of the existing condition of the defendants’ building operations, and 
without specific authority that the defendants’ cable should te 
carried a few yards beyond their works, and the meter placed in 
the signal box of the railway company nearest to the Willesden 
works. The defendants intended on the completion of their 
building operations to remove the meter to, and to give 
the supply on, the boundary of their works, and not beyond. 
In any case, the supply had not involved, and would not 
involve, the crossing of any public or private roads, or apy trespass 
on the lands, or any interference with the rights of any person or 
corporation. Accordingly, defendants submitted that the plaintiffs 
had no right of action. 

Mr. Upjohn, K.C., and Mr. J. W. Greig, instructed by Mr. W. G. 
Greig, appeared for the plaintiffs, and Mr. Cripps, K.C., M.P., 
Mr. Jenkins, K.C., and Mr. Sergeant, instructed by Messrs. Barlow 
and Barlow, for the defendants. 

Mr. Ursoun, K.C., in opening the case, said the plaintiffs claimed 
an injunction to prevent the defendant company doing certain acts 
in direct and flagrant violation of prohibitions contained in a special 
Act of Parliament and in three provisional orders tonfirmed by Act 
of Parliament. Proceeding, the learned counsel gave particulars of 
the four undertakings of the defendant company. Under the Act 
of 1889, the defendant company supplied the district round Charing 
Cross and Whitehall and Pall Mall, being a large part of the parish 
of St. Martins-in-the-Fields. Under one of the two orders of the 
same year, they supplied the mid-London district, which included 
St. Gilee, Holborn, and the Strand. The other district under the 
second provisional order was the West London district. The third 
provisional order of 1890 made defendants undertakers in Padding- 
ton. These were the four districts as to which defendants had 
undoubtedly statutory powers to supply. The Act of 1898 was 
passed under these cixcumstances: In the crowded parts of London, 
which were their statutory areas of supply, it was found, to ute 
the language of the preamble of the Act, practically impossible 
for them to establish a sufficiently large generating station. 
They, therefore, went outside their statutory areas altogether, 
They went into the district of the Council. which was co-plaintiff 
with the Attorney-Getreral. They went to Willesden and bought 
a fairly large piece of land adjoining the London and North- 
Western Railway. They could do that without powers. Having 


bought that they were unable to use it as a generating station to . 


supply their statutory districts, because they wanted statutory 
powers to get from Willesden into districts in the centre of London. 
So the Act of 1888 was passed, which empowered them to establish 
a generating station on that piece of land, and for the purpose of 


supplying their distributing stations in each area, they were also 
empowered to lay down connections from the generating stations 
at Willesden. In 1901, desiring to alter their system to 
some extent, the Board of Trade—as a condition of allow- 
ing them to alter the system—required that there should be 
a second main from their generating station to the statutory areas. 
The Board required that that second main should go from a 
different station to the different arear, so they had to go to 
Parliament for power to lay that second main. Thev simply 
enabled the company to occupy the land and works at Willesden 
for the purpose of supplying their statutory areas in the heart of 
the great city. What the Attorney-General said, was this: They 
were admittedly giving a supply of electrical energy to the London 
and North-Western Railway Co. whose land adjoined the land 
belonging to the company at Willesden. It was immaterial 
whether it was given on the land of the railway company, or 
the land of the defendant company, because they said that 
to give any supply was forbidden. The learned counsel went 
on to say that the matter was a very important one, as Sec. 5 
of the Act prohibited the defendants at any time after the 
passing of the Act from supplying electrical energy except for the 
purposes of the Act, and said that they should not for the purposes 
of the Act, erect or lay down electrical mains or works beyond the 
area of supply otherwise than under the authority of Parliament or 
under the license of the Board of Trade under the particular Act. 
That prohibition was contained also in each of the three provisional 
orders under which they were carrying on their other statutory 
undertakings. The importance of it was that this prohibition was 
invented by some expert adviser by the Board of Trade soon after 
the passing of the Electric Lighting Act of 1882, when the Board of 
Trade had to consider how to frame their licenses under that Act. 
Until the year 1899 this prohibition was inserted in every pro- 
visional order which was granted to a limited company or an 
individual, but it was not inserted in any provisional order granted 
to alccal authority. He thought the object of that was this: The 
Board; of Trade inquired into the constitution of the company that 
wanted the order, and when they had ascertained that the particular 
limited company on whom they were going to grant the provisional 
order had got sufficient means for the purpose required, they 
inserted the prohibition that the provisional order should not be 
held for any other sources. His Lordship would find that very 
serious obligations were imposed on the Willesden authority; and 
if the defendant company were held to be in a position to supply 
the London and North-Western Railway Co., on whom the Willesden 
authority looked as their largest customer, it was very serious. If 
the defendants’ contention was right, they might supply all the 
stations between Euston and Carlisle. Therefore the matter was 
of great importance, not only to the plaintiff authority, but also 
to many public bodies not parties to this action. The hearing was 
adjourned. 


On Friday Mr. Cripps, K.C., for the defendants, submitted that 
they were under their memorandum of association a company with 
unlimited powers of supplying electrical energy. Their private Act 
and provisional orders gave the company special powers, and put 
them under special disabilities in certain districts. The prohibition 
was not a general one preventing them from exercising their general 
powers. It meant that the company, as undertakers under the 
special Act or order should not raid neighbouring districts and 
compete with other companies. ‘ Undertakers,” he submitted, 
meant undertakers under the Act and exercising the powers con- 
ferred by the Act, and not the company with its general powers of 
supply. 
general, and conferred upon the company the power of supplying 
electricity in Willesden. 

At the conclusion of the arguments, his Lornpsu1e delivered judge- 
ment. He said that in this action the Attorney-General maintained 
that the defendants were contravening the prohibition contained in 
an Act of Parliament, and sought an injunction to restrain them. 
The question which had to be decided turned upon the construction 
of two Acts of Parliament. The defendants had at the present 
time three statutory areas of supply in the County of London, their 
powers having been conferred by a private Act and provisional 
orders, the wording of all of which was practically identical. In 
1898 the defendants found that they could not generate sufficient 
electrical power within their areas of supply, and obtained another 
Act which authorised them to use a generating station at Willesden 
for the purpose of supplying these areas. The defendants were not 
a company created by statute, but a limited company under the 
Companies’ Acts, and it was agreed that no question of ultra vires 
arose in the case. The Act of 1889 defined the “ undertakers” 
as the Metropolitan Electric Supply Co. He thought it was 
germane to inquire what the Legislature had in view in passing that 
piece of legislation. He was entitled to put himself in the position 
of the Legislature, with the knowledge which it had acquired at that 
time. It appeared that the object of that and similar legislation 
was to allot certain metropolitan districts to certain companies— 
sometimes one in a district, and sometimes two, but never more 
than two. It was clear, also, from certain clauses, that Parliament 
took into consideration the financial condition of the companies 


- which asked for statutory powers. The Legislature would naturally 


take pains to see that every company bad sufficient funds not only 
to carry out the necessary works, but to carry on the undertaking 
when once they had started active operations, and certain clauses 
were inserted with that view. He was asked to say that the pro- 
hibition contained in Clause 5 of the .‘ ct of 1889, and repeated in 
the subsequent provisional orders, was not a general prohibition, 
but only applied to the company as undertakers under the particular 
Act. He agreed that some qualification was necessary, and that was, 
that the undertakers, so long as they were undertakers working 


In the alternative, Sec. 2 of the Act of 1898 was quite’ 
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that particular. undertaking, must not supply electricity outside the 
statutory‘area; the prohibition was not meant to extend to the 
company for all time. But he could not interpret the prohibition 
so as to limit it in the way the defendants wished. Farther, the 
proviso to the clause excluded the idea of limitation, for if this was 
not a general prohibition, the proviso was unnecessary. The result 


was, that he could not insert limiting wordsin Clause 5. Theobject _ 


of the Act of 1898 was clear from the preamble. Parliament had 
thought proper to have a number of electric districts, complete in 
themselves; but, in this preamble, Parliament was told that the 
system had broken down, and could not work in this particular 
instance, owing to the increase in the consumption of electricity. 
The company appealed to Parliament to relax its policy so far as 
to allow them to erect a generating station for supplying their 
statutory areas outside those areas. The plain meaning of the Act 
was that it was intended to benefit customers of the company 
within their areas. ‘Sec. 2 was in general terms; and what it would 
mean if the company at any time relinquished its areas, he would 
leave to some one else to decide when the case arose. The section 
did not authorise the company to supply electrical energy from that 
station indiscriminately, while Sec. 16 enabled them to supply their 
districts, and was consistent with the recitals in the preamble. He 
could not find anything in the Act giving the defendants power to 
supply electricity in Willesden. On all these grounds, it seemed to 
him that the company were acting in contravention of the legislation, 
and must be restrained by injunction. He would, however, suspend 
the injunction for a month, to allow the railway company to make 
other arrangements for a supply of electricity ; and if the defendants 
appealed within a fortnight, then it would be suspended until the 
hearing of the appeal. There must also be a proviso to the effect 
that the declaration and injunction should not apply in the event 
of the company parting with its statutory undertaking, as to which 
event the Court expressed no opinion. 


(NorTHamPTON) Gas aND Co., Lp. 


Maz. Justice WaRRINGTON, in the Chancery Division on Saturday, 
sanctioned the petition of this company for leave to extend its 
powers by dealing in gas meters, stoves and cooking apparatus, &c., 
wires, dynamos, accumulators and generators. The company was 
registered in 1857, it had a capital of £17,200, its business was 
constantly increasing, and its shares were at a considerable premium, 


Tramways v. Dickinson.—APPEAL ALLOWED. 


In the King’s Bench Division of the High Court of Justice, on 
Thursday, October 27th, the Lord Chief Justice, Mr. Justice 
Kennedy and Mr. Justice Ridley in this case heard an appeal on 
behalf of the defendant from Judge Sherston Baker at the Lincoln 
County Court. 

Mr. Huao Youne, K.C., on behalf of the appellant, said the 
question in the case turned on the construction of certain letters. 
The defendant, Mr. Dickinson, was a gentleman well known in the 
tramway world, and he was asked by the plaintiffs to make a report 
on their line. He did so, but was unable to give evidence in the 
impending arbitration. After his initial fee of 50 guineas had been 
paid, and plaintiffs alleged that he was bound to give evidence, and 
as he had failed to do so, they were entitled to recover the fee paid 
for his report. The parties came to an agreement, and the 
arbitration never became necessary. Meanwnile, however, Mr. 
Dickinson having declined to give evidence, the plaintiffs called in 
another gentleman named Feil in view of the possible litigation 
and paid him 50 guineas. Plaintiffs sought to recover the fee from 
the defendant, but he said there was no contract to give evidence, 
and that having made his report he had done what he was paid for. 
The county court judge decided in favour of the plaintiffs, and 
defendant now appealed. 

Mr. DyER supported the judgement. 

The Court allowed the appeal, and entered judgement for the 
defendant, with costs. 


Exgorric Tramways CONSTRUCTION aND Maintenance Co., 


Mr. Justice WaRkineTon, in the Winding-up Court on Tuesday, 
had in the list a petition and two summonses relating to this com- 
pany. Mr. Norton, K.C., asked that they should stand over. The 
petition was presented. a year ago, and had reference to matters 
which were in question in the pending proceedings against Lawson 
and Hooley. His Lordship directed all three matters to stand over 
till the second petition day next sittings. 


WorkMEn’s COMPENSATION. 


At the Wolverhampton County Court on Monday, before Judge 
Howland Roberts, Frank Perry, iron dresser, 31, Portland Place, 
Wolverhampton, brought an action against the Klectrical Construc- 
tion Co., of sushbury, to obtain an order against the company for 
the loss of an eye, the result of an accident whilst following his 
employment. 

‘The case for the appellant was that whilst engaged in chippi 
castings at the company’s works in March last a small setiainer - 
iron flew into his left eye, and so seriously injured it that the eye 
hadto be removed, and he was now incapacitated from following 
any employment requiring the use of his eyesight. He, therefore, 
claimea the full compensation allowed by the Compensation Act. 


Purey, in his evidence, admitted that in August last he thought 
he should be able to do light labourer’s work, by which he could 
earn, perhaps, 14s, per week, but since then the sight of his right 
eye had become so defective that it was dangerous for him to walk 
along the street without someone with him. Previous to the acci- 
dent he was earning 283. per week. Since the accident he had not 
earned anything. - 

For the respondents, Dr. Cuussureg, of the Wolverhampton Eye 
Infirmary, was called. and he stated that, on his first examination of 
the applicant at the Eye Infirmary on March 21st, he found his left 
eye so seriously injured that he had to remove it. The right eye 
had not been affected by the injury to the left eye, but the man 
suffered from short-sightedness in the right eye, in no way connected 
with the injury to the left eye. He examined the man again on 
August 21st, and again, by request of the respondent company, on 
Saturday last. His condition was much the same. In witness’s 
opinion, the appellant was well able to do ordinary labouring work 
of a light character, which did not require much concentration 
of vision from the right eye. The sight of that eye might be 
improved by the use of glasses. 

In reply to Mr. Lawkencp, who appeared for the appellant, Dr. 
CuEssHIRe said the appellant would not be able to do any kind of 
work which involved the climbing of ladders or moving about in the 
midst of machinery. 

His Honovs; in giving his decision, said, although the appellant 
was not proved to be totally incapacitated, and was capable of doing 
some kind of light labouring work, still his power of earning full 
labourer’s wages of, say, 18s. a week was jeopardised by reason of 
his defective vision. Assuming that he was able to do such class of 
work as would enable him to earn an average wage of 10s. a week, 
he should award him compensation at the rate of 8s. a week, to be 
paid by the respondent company. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, gc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.] 


COLESHILL ” writes :-—‘' You have been kind enough on previous 
occasions to give us information on various subjects, and we shall 
be glad if you could enlighten us on the following matter :— 

“Ig there much difficulty or delay in obtaining the sanction of the 
Board of Trade for a Corporation to transfer their powers under an 
existing provisional order to a company? Can you let us know 
any of the special requirements of the Board of Trade in the 
matter?” 

*,* It is provided by Sec. 11 of the Electric Lighting Act, 1882, 
that any local authority who have obtained a licence, order, or 
special Act for the supply of electricity, may contract with any 
company or person for the execution and maintenance of any works 
needed for the purposes of such supply, or for the supply of elec- 
tricity within any area mentioned in such licence, order, or special 
Act, or in any part of such area; but no local authority, company 
or person, shall by any contract or assignment transfer to any other 
company or person, or divest themseves of any legal powers given 
to them, or any legal liabilities imposed on them by this Act, or by 
any licence, order, or special Act, without the consent of the Board 
of Trade. 

It is not the practice of Parliament to make Parliamentary 
powers assignable. In the case, however, of electric lighting orders, 
Parliament has specially provided for the purchase by a local 
authority from a company or person (see Sec. 2 of the Electric 
Lighting Act, 1888, superseding Sec. 27 of the Act of 1882). It was 
formerly the practice of the Board of Trade to insert in provisional 
orders in favour of local authorities a clause authorising a transfer, 
with the consent of the Board of Trade, of the powers, duties, and 
liabilities from the local authority to a company or person. The 
policy of the Board has undergone a change. No such clause is 
now inserted, unless for good cause shown, and no enactment to 
that effect occurs in the Electric Lighting (Clauses) Act, 1899. In 
several cases, however, transfers were authorised by provisional 
orders in 1902, viz., Saddleworth and Springhead (respectively con- 
firmed by 2 Edw. VIL. ch. bu. xviii.). Again, in 1899, the Walker 
Urban District Council obtained a provisional order for supplying 
electricity within their district. By the Newcastle-upon-i'yne 
Electric Supply Co.’s Act, 1900 (63 and 64 Vict., ch. ccxl.), Sec. 14, 
the company and the Walker Urban District Council were, with the 
approval of the Board of Trade, authorised to carry into effect any 
agreement for the transfer of the undertaking of the Council. By 
Sec. 15, the company were authorised to contract with the Council 
for the execution and maintanance of any works needed for the 
supply of energy within the Walker Urban District Council. As we 
have no access to this or any other provisional order which permits 
a transfer of power, we cannot tay definitely what the requirements 
of the Board of Trade are. The terms under which transfers were 
formerly permitted will be found set out in Mr. Shiress Will’s book 
on “The Law of Electric Lighting,” first edition (1898), p. 180. 
In the circumstances, ‘‘Coleshill” should submit the terms of the 
agreement under which the proposed transfer is to be made to the 
Board of Trade. The Board will then (in all probability) advise 

him as to what steps he should take. 
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“Dux” writes:—Is it necessary to notify the B.O.T. before 
beginning an electric supply to a country village on the overhead 
three-wire system, 480 volts across the outers—provided their rules 
are fulfilled? The supply is to be given with the consent, and at 
the invitation, of the local authority. 

*..* The consent of the Board of Trade is not neceesary. Never- 
theless, we think “Lux” would do well to advise the Board of 
Trade of the fact that he is about to supply electricity. We under- 
stand that copies of the regulations of the Board may be obtained 
from Messrs, Eyre & Spottiswoode, London, E.C. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Engineers and Christmas Boxes. 


The approach of Christmas reminds me of an interesting 
conversation I had early in the year with a very candid 
gentleman connected with a manufacturing firm whose name 
is almost a household word in the electrical world. The 
question under discussion was the extraordinary develop- 
ment which has taken place in the giving of Christmas 
presents to central station engineers by manufacturers. I 
do not wish to pose myself as an immaculate individual, but 
I must say I was astounded to hear of the incidents this 
gentleman had to relate. The amount spent on these gifts 
by his firm alone runs well into four figures, and it appears 
that some engineers are not above writing to contractors 
from whom they have received, say, a case of champagne at 
the previous Christmas, saying that “this year” they would 
prefer to have something else, or the brand of cigars might 
be altered, &c. 

I will not trouble to give you further instances, as those 
whom the cap fits may reasonably be allowed to fill in the 
blanks. An exchange of gifts between personal friends I 
can understand, but how any electrical engineer can con- 
sider it compatible with his self-respect to receive costly 
gifts from contractors on such a scale as has been related to 
me, I am at a loss to conceive. 

The majority of engineers, I fully believe, act unthink- 
ingly, but it may at any time happen that a complete expo- 


sure of the whole nefarious business will take place, and I | 


do not envy the feelings of those whose names may then be 


publicly connected with the practice. 
A Constant Reader. 


[The practice referred to cannot be too strongly con- 
demned. It is not only immoral, but illegal, and unworthy 
of both giver and receiver, who are equally to blame. 
proper course for an honest man is to refuse such gifts, 
which cannot be described otherwise than as bribes ptre and 
simple.—Eps, E.R. ] 


Groves: Localisation of Faults. 


Who, after reading the above correspondence, has not come 
to the conclusion that Mr. Groves’s remedy is worse than the 
evil? I do not believe in anyone indulging in flippant 
criticism, and had Mr. Abrahams’ contributions to this con- 
troversy proved to be flippant, then he would certainly be 
unjustified in criticising ; but, in my opinion, he has done 
the readers of the ELecrricaL REVIEW a service, especially 
those who, like myself, look up to your paper for light and 
leading. Itis a serious thing for a man to give publicity to 
statements which, when submitted to the fierce light of 
“flippant criticism,” prove to be absolutely misleading ; 
and I think the public are indebted to the chief assistant of 
Partick for exposing this fallacy, which would have led many 
@ young engineer into further difficulty when placed in the 
predicament as presumed-in Mr. Groves’s paper. 


Lead-Covered Wires. 

Your contributor, Mr. Donald Smeaton Munro, has given 
us in your last issue an interesting series of photographs of 
faults in lead-covered wires, such as are used in ordinary 
house wiring, and whether fault finding is easy or not, he has 


The 


certainly treated us to an alarming catalogue of them. He 
classifies the various faults under three headings, viz. :— 
Defects of manufacture, dangers during erection, and dis- 
advantages after erection. 

Now, Sir, as one who has had a good many years’ ex- 
perience of lead-covered wires for interior wiring, and having 
during that time passed a good many miles of various sizes 
and qualities through my hands, I may give this unsolicited 
testimonial to the cable manufacturers, that, perhaps with 
one exception, I have never yet discovered any fault in lead- 
covered wire which could be in any way traced to defects 
in manufacture. The probable exception was a case of three 
3/20 S.W.G. single lead-covered wires running across a 
ceiling fully exposed, and which ignited spontaneously. Per- 
sonally, I blame external injury for this, but my clients 
refused to admit this, and the “ burn-out” was such as to 
prevent any definite conclusion being arrived at from an 
examination of the wires. 

As to dangers during erection, where Mr. Munro gives us 
five possibilities, four of them are not due to the wire at all, 
but to the wireman, and ought accordingly to be placed 
against his account. I will say this much, however, that 
for good lead-covered work a very good workman is required ; 
a man who can appreciate the beautiful possibilities of the 
system ; who grasps the self-evident fact that he is dealing 
with a very different material from, let us say, gas barrel, 
and who treats it accordingly. Such a man—and they are 
to be got—can turn out a surface-work job which is a plea- 
sure to look at, and a concealed job which can stand beside 
any other system for quality and reliability. The remaining 
disadvantage in this section I will deal with later. 

Disadvantages. after erection: In this section we have 
matters which are, perhaps, the most vital in the whole article, 
and before dealing with them individually, I may say that it 
is an essential feature in a good electrician to be a good fault- 
finder. Personally, however, I consider that is only the 
smallest part of his duty, and the easiest part ; if I may 
be pardoned for altering a famous recipe, “ first catch your 
fault,” and then devise a remedy. 

About six years ago I used several miles of twin lead- 
covered wire on a certain contract, the system being one no 
doubt well known to Mr. Munro, in which split brass 
junction boxes were used. 

The first point noted was the manner in which tee and 
cross (+) joints were made inside these boxes, and we 
promptly devised a method of jointing occupying a space of 
only ,°; in. x 4; in., but which was so strong mechanically 
that the united pull of two men could not cause the joint to 
give way at. the soldering, while the time per joint for the 
workman was reduced 75 per cent. Again, in order to 
assist the insulation resistance test, we filled the boxes 
with insulating compound, and soldered copper wires to the 
brass junction box and the lead sheathing, so as to make 
the earth connection absolutely right. Resnlt—a good job 
then and a good job still. 

Several years ago I came to the conclusion that two singly 
lead-covered wires were much better from an electrical 
point of view than one twin wire, for the following reason 
among others, viz., that you may have a_ short-circuit 
between the wires (in a twin wire) inside your lead sheathing 
—vide fig. 3 in Mr. Munro’s article—while with two singly 
lead-covered wires you must have two “earths” before you 
get one “short.” Accordingly for years I have used a 
single lead-covered system with eminently satisfactory 
results. 

As this letter is attaining a length which I did not anti- 
cipate, I will take Mr. Munro’s “ disadvantages” seriatim, 
and simply make curtailed remarks on them :— 

8 and 19. Use lead saddles and you will have no trouble. 

9. Who uses the wall for a pincushion ? but if need be, 
slip your L.C. wires inside a piece of ordinary close-joint 
tube where plastered into walls; where exposed it seldom 
requires protection, but.a piece of wood casing will do nicely, 


_ if required. 


10. Granted the possibility. In my own experience I have 


_ had none, and am inclined to imagine that the rodent capable 


of such a misdemeanour must be either one “‘ who wants to 
know” things, or a determined ‘su? side, and, in either case, 


_ highly deserves electrocution. 


11, See remarks on 9, above ; this obviates any difficulty. 
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12. Granted ; the changes of temperature must be very 
large, however, to have such an effect as indicated. 


13. Bond your wires together whenever you have them > 


running side by side, and get the value of the whole of them 
in parallel ; connect to earth at more than one point. 

14, Previous method (13) obviates this. 

15, 16,17. Granted ; but the chemical action does not 
seem to be more rapid in the case of lead than with so- 
called steel tubing ; besides, water pipes seldom get 
corroded. 

18. In damp places dip the end of wire up to the lead in 
melted joint-box compound and allow to harden. 

20. Granted ; remedy is to use only the best quality, made 
by a reliable firm. 

Tn conclusion, I hold that given good material, and good 
workmen, the L.C. system is as satisfactory as any system at 
present in use, and a great deal more satisfactory than some, 
and the ease with which old and finished houses can be wired 
on this system is unsurpassed. 


Glasgow, Ocfober 29th, 1904. 


John D. Mackenzie. 
BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING OcToBER 27TH, 1908, WEEK ENDING OcTOBER 25TH, 1904. 


Alexandria .. - Value £35 Adelaide «. Value £31 
Amsterdam .. oe 90 | Alexandria .. ee ee 
Auckland .. ee oe 15 Amsterdam.. oe 47 
Bahia. Teleg. mat. oe +. 9,618 Auckland .. ee ee ee 
Beira .. oe ee 162 Bombay we 289 
Teleg. mat. oe 99 Boulogne .. oe B47 
Bomb | Bremen, Teleg.mat. .. .. 25 
Teleg. mat. .. ae 80 | Buenos Ayres ae 
Boulogne .. 55 | 9 Teleg.mat. .. 267 
Buenos Ayres . .. ee go. Teleg. wire .. 165 
Teleph. appar. 453 | Calcutta .. 674 
Cape Town.. eo 3,552 | CanarylIslands .. ee 6 
Teleg. mat. 951 | Cape ‘town ee ee oe 66 
ChannelIslands .. ee » . Elec. machinery .. 2,000 
Copenhagen. Teleg.cable .. 62 | ” Cables ee oo 
Delagoa Bay. Teleg.mat. .. 215 Colombo .. ee 30 
os oe _ 897 Demerara .. 2 

Teleg. mat. .. 170 | Durban oo ee 815 
East London 826 | East London oe eo eo 160 
Hamburg. Teleg. mat... ee Elec. machinery 86 


38 


” 
Kure. Elec. machinery eo Flushing 
Launceston ee ee 95 | Ghent ee we ee ee 
Lisbon oe eo co 64 | Gibraltar. 16 cwt. teleg. cable 
Teleg.’mat. 152 Hong Kong. Teleg. mat. .. 15 


Montreal ee os 24 | Karachi... on 29 
Nagasaki. lnauts’bm’rinecable -- | Malta. Teleg. instruments .. 67 
New York .. eo oe 22 | Melbourne .. oo 172 
Perth eo eo 837 | Nagasaki .. 265 
Port Elizabeth .. ee 94 Napier os 57 

Teleg.mat. .. 798 | Otago. oe 1652 
Port Said .. oo - | Paris... oe oo eo 148 
Elec. cable .. 659 Perth ee 
Rio de Janeiro .. ee ep » _ Elec. machinery 
Rosario. Teleg. mat. .. es “Fit Port Elizabeth .. ée oe 
St.Lucia .. oe ee 22 | Rosario oe oe 44 
8t. Petersburg. Teleg. wire .. 59 | St.Lucia .. oo oe oe 14 
Santos ee os 14 | St.Petersburg .. ee 112 
Shanghai .. Shanghai . ae ee 16 
Singapore .. Teleg. mat. .. 800 
Sydney eo 2,468 Sydn oe 1,738 
Teleg. mat. .. 90 Elec. cable 1,100 
Wellington .. 294 | Trinidad .. 13 


Teleg. mat. Wellington». 100 


Total £29,397 


Foreign Goods Transhipped. 


_ Sydney. Elec. lamps .,. Value £100 | Durban. Elec. apparatus. Value £32 
| Karachi. Elec.Jamps .. ay 84 
| Sydney. Elec,.mat. .. 


Total .. £99 
A.B.P. Accumulators.—The A.B.P. Accumulator Co., 


Ltd., has received the following contracts for storage batteries :— 
One set of 230 17-plate cells for Exmouth ; also 230 17-plate cells 
for St. Andrews, Fifeshire. The company has also received the 
contract for accumulators for the Urban District Council of Hands- 
worth, consisting of 256 19-plate cells of their standard 8 type. 


Trade Marks in China.—Messrs. W. P. Thompson and 
Co., of Liverpool, write :—‘‘ We have received telegraphic informa- 
tion from China that the new regulations (an advance copy of which 
we have received) for registering trade marks have come into force 
this week, and as one of these regulations is that the applications 
will be entertained in the order of their presentation, and the first 
comer will have the right of registration where there ar3 two con- 
flicting applications, it is very desirable that the marks of English 
’ firms shall be filed as quickly as possible. There are 54 classes into 
which goods are sub-divided—a compilation largely from the 
English and German classification, but a decided improvement on 
both—and a fresh application has to be made for each class. We 
shall be glad to give further information on application.” 


Total £11,256 


Orthochrome Lamp.— The Orthochrome lamp, which 
is made by the General Electric Co., of Schenectady, consists of a 
combination of mercury vapour and incandescent lamps placed in a 
Holophaue globe, and the resulting light is as nearly white as can 
be obtained. By it colours appear in their true values, not distorted 
as they are when viewed either by mercury or incandescent light 
alone. The incandescent lamp further serves the purpose of a 
steadying resistance, as the mercury lamp, ran on a constant pres- 
sure circuit, would in any case need a cer{ain amount of steadying 
resistance in series with it. 

The relative amounts of red and blve light can be proportioned 
as desired, in case it is desired that eit' er colour should prepon~- 
derate. The efficiency is very high, ¢ s the mercury part of the 


OrTHOCROME Lamp, OPEN AND CLOSED, 


combination is extremely efficient, while the incandescent lamps 
run at normal efficiency. The interior of the lamp is made easy of 
access, 89 a3 to provide for renewing the incandescent lamps, which 
will fail long before the mercury lamp. 

The lamp can also be made to give out more or less light by means 
of a pendant switch, which cuts out one or more of the incandescent 
lamps, thua reducing the current through the mercury lamp as well. 

It will be remembered that in our issue of April 1st, 1904, we 
described the lamp invented by Mr. C. O. Bastian, in which prac- 
tically the same system is employed, with equally good results. 


Brush Contracts.—The Brush Electrical Engineering 
Co., Ltd., has booked the following orders :— 
County of London Electric Supply Co., Ltd., 40 transformer switch pillars, 
Paisley Tramways (per Mr. W. M. Murphy), four tramcar trucks. 
and Midland Tramways Co., two motor booster sets with switch- 
oards. 


Midland Electric Corporation for Power Distri- 
tribution vy. D. Parsons & Sons.—At the Wolverhampton 
County Court on Monday, before Jadge Howland Roberts, an action 
was partly heard, in which the plaintiffs sought to recover from 
the defendants, who were ironfounders, of Tie Leys, Brierley Hill, 
£46 193. 3d. for electrical energy consumed by the defendants at 
their works between September 28th and December 31st, 1903. 
Mr. Plumptre, in stating the case for the company, said the 
defendants were under a contract to receive electrical power from 
his clients at the rate of 44d. per Board of ,Trade unit. On 
December 21st a man named Bray, in the employ of the plaintiff 
company, went to the defendants’ works to take the reading of the 
meter. According to his reading the meter on that date registered 
a consumption of 770 units. Bray was aman of very little experi- 
ence, and it was evident he had made a mistake, because on # 
further reading of the meter on January 5th it was found to register 
a@ consumption of 1,770 units, although during the interval the 
works had not been in operation aid no electrical energy had 
passed through. Taere might have been a leakage, owing to a 
defect in the installation, but the company were not responsible for 
that. Several employés of the company were called as witnesses, 
and they gave readings of the meter a! different periods. One of 
these stated that on his visit to the works he found a leakage in the 
installation, and he reported his disccvery to a member of the 
defendants’ firm. Another witness efated that on March 10th in 
the: present year the meter was taken out and tested, and it was 
then found to register 2,772 units. It was also found to be 7 per 
cent. slow on a full load. This was rather against the plaintiff 


‘company and in favour of the defendants. In other respects the 


meter was accurate. Several of the witnesses were examined on 
technical points, and some discussion ensued as to the reliability 
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of alternating current meters, and the particular method of dis- 
tribution adopted by the company. For the defence it was urged 
that Messrs. Parsons had not received the amount of current for 
which the company had charged, and it was stated that no com- 
plaint bad been made by plaintiffs as to any defect in the installa- 
tion. Finally, the case, after a long hearing, was adjourned in 
order to obtain independent expert evidence in regard to the 
meter. 


A New Mechanical Suspension “Ear.” — We 
illustrate herewith a new mechanical suspension ear for electric 
tramwaysand railways, which is being placed upon the market by 
the Spherical Metallic Packing and Engineering Co.,of Harpurhey, 
Manchester. We understand that it bas been under severe tests for 
the last 17 months in various parts of the country, and upon 
gradients as much as 1 in 14 where the current taken is greater than 
at other parts of a line, and no burning through broken contact 
has occurred, and the ears are said to be as good as ever. 
The ear is entirely automatic in its grip, and firmly supports 
the trolley wires without the aid of solder. It consists of a 
pair of bronze plates articulated between the upper and lower 
edges, which are respectively shaped to form pairs of jaws ; the lower 
jaws are shaped to ceize, and hold the troll sy wi-e, while the upper 
jaws are fitted with means for suspending the ear, and at the same 


New MecwHanicat Suspension Ear, 


time for holding the jaws firmly apart so that they cannot approach 
when in use. The greater the weight of the wire to be hung, or the 
greater the upward thrust of the trolley wheel, the greater the grip. No 
striking or sparking takes place, and it is claimed to be impossible 
for wires to fall. No softening of wires takes place as in the sol- 
dered ears, nor will there be any corrosion set up by the fluxes 
used for soldering. The makers claim that the cost, and speed of 
erection, will be reduced by 50 to 75 per cent., and no skilled 
labour is required, as each ear can be fixed in two minutes and 
put in position whilst straining the wire. There has been a preju- 
dice against mechanical ears of all kinds owing to the various 
faults, but it is believed that this ear will not only meet the 
requirements of quick and safe repairs, but will also be used in the 
erection of new lines, as the faults of the old mechanical ears 
are eliminated. An earlier form of this suspension ear was referred 
to in our issue of October 14th. 


Imports of Foreign Electrical Machinery.—Rather 
more activity has prevailed during the last few months in the im- 
portation of foreign electrical machinery into this country, the 
returns for September showing a total of £51,007 as contrasted with 
only £38,481 in the corresponding month of last year. Notwith- 
atanding this, however, the imports this year to date are not equal 
to those of the preceding year, they having only amounted to 
£423,928 in the nine months ending with September last, as against 
£430,018 in the fi'st nine months of 1903. 


Italy.—The Hiektrotechnischer Anzeiger says that man 1- 
facturers of electrical material will soon find an important 
market for their goods in Italy. This opinion is based upon 
the works at present projected, which may be enumerated as 
follows :—The constraction of a certain number of telephone lines 
such as the Brescia- Bergamo-Lecco, Cremona-Piacenza, Genoa-Piza- 
Livourne, Naples-Foggia-Barletta, Naples-R-ggio-Messina ; the 
constraction of an electric tramway between Rome and Civata- 
Castellana ; the construction of an electric railway by the Adriatic 
Co. from Chiasso to Como and Chiavenna; and the purchase by 
the Municipal Council of Venice of electrical launches. 


The Stanley Show.—Mesers. W. Canning & Co., of 
Birmingham, are exhibiting at Stand No. 82, in the Machinery 
Section, various machinery, plant, materials and chemicals for 
electro-plating, polishing, enamelling, lacquering and bronzing; 
low-voltage dynamos for electro-plating and electro-typing ; electric 
motors; polishing lathes, electric motor-driven lathes, emery 
grinders, disk grinding machines ; also special apparatus for charging 
accumulators for motor-cars and motor:cycles, 


New Station Voltmeters.—Messrs. Nalder Bros. and 
Thompson, Ltd., of 34, Queen Street, E.C., have recently placed 
upon the market a form of station voltmeter which possesses some 
novel features. It is of the “ edgewise type,” and consists of two 
similar instruments fixed together, and mounted on a hinged bracket, 
so that the voltmeters may be turned in any desired direction. The 


| 
PaBALLELING STaTION VOLTMETER. 


instruments can be illuminatad if required. The advantage of such 
an instrument for paralleling purposes is evident, as it is much 
easier to determine when both the voltages are the same than is the 
case by using two distinct instruments. Also for reading the vol- 
tage on each side of a three-wire system, the instrument isa distinet 
advance on anything that has appeared hitherto. 


Tura-Down Lamp.—The adjoining figure shows an 
ingenious type of lamp which has been introduced by Messrs. 
Geipel & Lange, of Vulcan Works, St. Thomas's Street, 8.E.; it is 
provided with two filaments, one of 8 or 16 c.p., the other of 1 o.P., 
either of which can be brought into use by pulling a string, whieh 
operates a switch in the cap of the lamp. An alternative device 


Tue “ EconomicaL” Tourn-Down Lamp. 


involves a slight rotation of the bulb to produce the same effect. 
It is claimed that by means of the “Economical” Turn-Down 
Lamp, a saving of 80 per cent. of current is effected, at times when 
a dim light suffices. We have one before us which works quite 
sitisfactorily. It is stated that the “combined life” is four times 
that of an ordinary lamp. 


Book Notices.—Zlecirical Problems for Engineering 
Students, By W. L. Hooper and R. T. Wells. London: Grim and 
Co. Price 6s.—This book contains a graduated series of problems 
relating to all kinds of electrical phenomena and apparatus, ranging 
from elementary questions on Ohm’s law to armature reaction and 
induction motors. Brief introductory remarks accompany each set 
of questions, giving necessary constants and formuls, but in no 
way taking the place of lectures or text-books, and. numerical 
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answers are given, a8 well as graphical solutions. Some of the pro- 
blems on abstruse questions of armature winding, alternating 
currents, &c., are accompanied by concise suggestions as to the best 
way to tackle them, and numerous diagrams are given in the text. 
Altogether the work is very much above the average level of others 
of this class that have come before us, and should be especially 
useful to teachers, and to students working alone. Nees QO 

Laboratory Hand-Book of Electro-Technology. By W. Brown and 
R. G. Allen. Dublin: Sealy, Bryers & Walker. 1904. Price 
5s, net.—This is a concise instruction book for the guidance of 
students in the laboratory, and is of the usual character; the 
apparatus is briefly described, the experiment outlined and the 
necessary constants given, together with a practical worked example, 
and an exercise involving or arising out of the foregoing is pro- 
pounded. The book is well illustrated, and the instructions are 
interspersed with hints and comments, while the ground covered 
includes more than 60 experiments of very varied characters. The 
work is, of course, intended to be used in the laboratory in con- 
junction with a course of lectures, and apart from a few typogra- 
phical errors, almost unavoidable in a first edition, is well worthy 
of our commendation. . 

Electric Lighting for the Inexperienced. By H. Walter. + London: 
Edward Arnold. 1904. Price 2s. net. This is a little handbook 
for the consumer of electricity for lighting, would-be or actual, and 
is written in a non-technical manner. It describes how a house is 
wired, all about accessories, lamps and fittings, how to light a house, 
and how to deal with the contractor, ali in small compass, but with 
lucidity and cuteness. We really are delighted to meet with it ; 
common-sense, practical knowledge, and no small share of humour 
are marked characteristics of the work, and it should be invaluable 
to the budding consumer, but not to himalone. We must not over- 
look the fact that it has slight blemishes. The author’s technical 
knowledge is not above reproach, for he speaks of a volt as “a unit 
of electric force or energy,” which it is not, states that the advan- 
tage of higher voltage is entirely on the side of the company, which 
is not so, errs in describing the effect of a leak, and soon. But asa 
guide to the plain man, who wants to know how to set about getting 
his house wired and fitted, how to choose positions for brackets and 
switches, where to use 8’s and where 16's, this is the best work we 
have seen, and we have pleasure in recommending it as such. 

Mechanical World Pocket Diary for 1905. Manchester: Emmott 
and Co. Price 6d. net. This is the 18th year of the “ Diary’s” 
existence. It has, as usual, grown a little fatter, and a number of 
mathematical tables in common ree have heen added, with a variety 
of minor alterations and additions. Although the electrical section 
is emall, there is a vast amount of information of value to electrical 
engineers in the book, which is too old a friend to need a recom- 
mendation. 

“Life and Energy.” By Walter Hibbert. London: Longmans, 
Green & Co. 2s. 6d. 

“ Report of the Work of the Department of Technology of the 
City and Guilds of London Institute for the Session 1903-4.” 
London : Offices of the Department of Technology. 

“Le Turbine a Vapore ed a Gas.” By Quiseppe Belluzzo. 
Milan: Ulrico Hoepli. L12. 

“Science Abstracts.” Sections A., Physics, and B., Electrical 
Engineering ; No. 82, October 25th, 1904. London: E, and F, N. 
Spon. 1s. 6d. net each part. 


Burnand Transformers.—The Burnand Transformer 
Co., Ltd., of Salford, has lately completed a contract for the Muni- 
cipal Council of Shanghai, under instructions from Mesers. Preece 
and Cardew, for four 30-kw., and four 20-Kw. transformers. The 
company at present has in hand contracts for the Bolton Corpora- 
tion for four 3-Kw., two 4}-Kw., one 6-Kw., and one 9-Kw. trans- 
formers; and for the Wallasey Corporation, three 35-xw., three 
20-Kw., three 15-xw., and three 10-Kw. machines. 


Sentinel Engines.—Messrs. Alley & Maclellan, Ltd., of 
Glasgow, have recently booked, or have in hand among others, the 
following orders for their “ Sentinel” high speed engines. 


One 400-8.H.P. engine, from British Westinghouse Electric and Manufactur- 
ing Co., Ltd., for Messrs. Guest, Keen & Nettlefolds’ Cardiff Works. 
Two 150-b.H.P, engines for East Halkyn Mining Co., Chester. 
ee and two 30-B.H.P, engines,from General Electric Co., Ltd., 
One 70-8.1.P, engine for Messrs, J. Wildridge & Sinclair, Sydney. 
ree es sets, from Messrs. Crompton & Co. for Messrs. Thos. Cook 
One 40-8.H.P. engine, from Messrs. Siemens Bros, & . 5 i 
Dixon & Co., Ltd., Leeds, 
One 34-b.H.P. engine for Messrs. W. P. Theerman & Co, 
One 120-8.H.P, engine for coupling to a Thos. Parker dynamo. 
One £0-8.H.P, engine for Messrs, Bruce Peebles & Co., Ltd., Edinburgh. 
One 30-3,H.P, engine and dynamo for Messrs. Kellie & Co., Kilmarnock. 
One 20-3,H.P. engine for Messrs. Henry Rogers, Sons & Co., Wolverhampton. 


Trade Announcements,—Messrs. Bromley & Batstone, 
electrical and mechanical engineers, of Buchanan Buildings, 
Holborn, E.C., have admitted Mr. Alan Kirk into partnership, and 
the new partner will take over the management of the firm’s branch 
at 6, Churchfield Road, Acton, W., which will be carried’ on as 
Bromley, Batstone & Kirk. Manufacturers are requested to forward 
price lists to the branch office. 

The offices of the \Johnson-Lundell Electric Traction Co., Ltd., 
have been transferred to the factory at Spencer Street, Southall, 
Middlesex. 

The Staveley Coal and Iron Co., Ltd., of Chesterfield, have 
opened an office at 34, Victoria Street, S.W., for business in cast- 
iron pipes for telephone, steam and other purposes. 


The Linolite Co. have removed to larger premises at 25, Victoria 


Street, S.W. 


Bankruptcy Proceedings.—At a sitting of the London 
Bankruptcy Court, held on Wednesday, before Mr. Registrar 
Giffard, the public examination was held of Henry Binko, electrical 
engineer, 34, Leadenhall Street, E.C., and 4, Highbury Crescent, 
N., who applied to pass his public examination upon accounts, 
showing gross liabilities £4,883 12s. 3d., and assets valued at suffi- 
cient to provide a surplus of £11,593 15s. 11d. after payment of all 
the indebtedness. According to the report of the Official Receiver, 
it appears that the debtor has failed on two previous occasions, first 
in 1871, when, after having traded as a chemical manufacturer, he 
filed in the London Court a petition for the liquidation of his 
affairs by arrangement; and again in 1884, when, after having 
carried on business as electrical engineer and sustained a loss in 
connection with an electric railway, he was adjudged bankrupt in 
the High Court. It appearsfrom the file of the first proceedings 
that his liabilities were returned at £2,302 19s. 5d. and his assets at 
£114 4s, 11d., and that he obtained his discharge in 1885, whilst 
in the 1884 proceedings his liabilities were returned at £3,899 18s, 
and assets nil, and he obtained his discharge on March 31st, 1887, 
subject to a suspension of three months, The debtor states that 
about a year after his second failure he resumed business as elec- 
trical engineer at 34, Leadenhall Street, E.C., under the style of 
“ H. Binko & Co.,” and from 1892 to 1897 had a partner, and that 
in the latter year the firm purchased a business of manufacturers of 
nautical and other lamps, and sold that and their own business to a 
company, styled Binko, Ridsdale & Co., Ltd., of which he became 
and remained a director until it went into voluntary liquidation in 
1899. He then purchased some of the assets from the liquidator, 
and has since carried on business as electrical and general engineer 
at the last-mentioned address under the style of ‘“‘ H. Binko & Co.” 
In February, 1901, he formed a company styled the “ Patent 
Speaking Tube Co., Ltd.” (nominal capital £1,000), and sold to it 
two patents for improvements in connection with speaking tubes at 
the price of £25,993 (subsequently reduced to £10,993, payable as 
to £10,000 in cash or debentures of the company and as to the 
balance in fully paid shares). The shares have not been issued to 
him, but in July, 1901, he received debentures for £1,000, which he 
sold for £100. He has acted as director of the company, but has 
not received any remuneration, and he has financed it and supplied 
it with goods. A few months ago he agreed to sell a patent for an 
electric heating stove to a company for £20,000, payable as to 
£2,000 in cash, and as to the balance in fully paid shares, but the 
sale was never completed. In the course of his evidence the 


debtor stated that, an Austrian, he came to this country some 36 © 


years ago, and had taken out naturalisation papers. His liabilities 
were chiefly in respect of guarantees he had given for the debts of 
the Patent Speaking Tube Co., and he still was confidently ot 
opinion that the litigation in connection with that concern would 
result in his and the company’s debts being paid in full. The 
examination was concluded. 

A receiving order has been made against Arthur E. Brooks, elec- 
trical engineer, 110, Cheapside, E.C., on a creditor’s petition. The 
first meeting and public examination are to take place on November 
7th and 30th respectively at Carey Street. 

At the London Bankruptcy Court on October 28th, the application 
for an order of discharge on behalf of Mr. Max Margowski, was 
again before Mr. Registrar Brougham. Mr. Layton, on behalf of 
the trustee, asked for the hearing to be adjourned. His client 
desired to allege fraud against the debtor in connection with the 
transfer to Mrs. Margowski of 50,000 Automatic Telephone Co, 
shares for a nominal consideration, and they had so far been unable 
to obtain the attendance of the lady for examination in the matter. 
Counsel, for the debtor, urged that sufficient ground had not been 
shown for an adjournment, but the learned Registrar held other- 
wise, and ordered the application to stand over until December 
16th next. 

A meeting of the creditors of Jas, Marsden, electrical fittings 
manofacturer, of 39 and 40, Woodcock Street, Sparkhill, Birming- 
ham, was held on October 27th, when a statement of accounts was 
presented showing liabilities amounting to £872 63. 2d., assets esti- 
mated to realise £500 4s. 8d., and a deficiency of £372 1s. 6d. 
Debtor, who attributes his failure to borrowing money from money 
lenders at a heavy rate of interest, loss in business, and illness, was, 
until 1890, engaged as works manager to a firm of electric light 
fitting manufacturers. He then commenced in yartnership, the 
capital being found by his partner. In 1902 the partnership was 
dissolved, and debtor retired from the firm. At that time his 
private liabilities amounted to about £100, and his assets to £300. 
Debtor then joined another partner, who found the capital and was 
to receive two-thirds of the profits. Debtor was to draw £4 per 
week on the rest of the profits, but none appeared to have been 
made. The partnership was dissolved last September, when debtor 
found he was indebted to his partner for £424 3s. 10d, Last 
August debtor received notice from the patent office of the accep- 
tance of an application with a provisional specification for a patent 
for improvements relating to electric light fittings. This he valued 
at £500, but there appears to be little prospect of that sum being 
realised. The estate was left in the hands of the Official Receiver 
for realisation. 

At last Tuesday’s setting of the London Bankruptcy Court, the 
public examination was concluded of George Wm. Warner, and 
Arthur Philip Boughen, builders and electricians, lately trading at 
12, Holbein Place, Sloane Square, 8.W., under the style of Warner 
and Co, The debtor Warner formerly traded in partnership as 
Warner & Shirley, electrical engineers, at the above address. Mr. 
Shirley withdrew trom the business in May, 1901, and the debtor 
was then joined by Mr. Boughen. Owing to want of capital, the 
business was never successful, and a building brauch started in June, 
1903, was also a source of loss. They continued trading at 12, 
Holbein Place until April 6th, 1904, when they closed the business 
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and on May 13th returned to the owners electrical fittings to the 
value of £30. The debtors attributed their failure to want of 
capital, pressure by creditors, and inability to realise their property. 
The statement of affairs shows total liabilities £3,939 15s. 7d., of 
which £2,210 12s. 7d. is expected to rank against net assets, 
£11 7a. 11d., after deducting £49 3s. for the preferential claims. 


Dissolutions and Liquidations.—Creditors of the 
Electrical Bleaching Co., Ltd., must send particulars of their 
debts, &c., to Mr. W. B. Winnicott, Prudential Buildings, King 
Street, Nottingham, the liquidator, by November 14th. 

Tbe British Electric Traction (Pioneer) Co., Ltd., will meet at 
Donington House, W.C., on November 30th, to hear an account of 
the winding up from the liquidator (Mr. Sydney Morse). 

Before Mr. Justice Warrington in the Chancery Division on 
Friday, Mr. Norton, K.C., moved for the appointment of a receiver 
in a debenture holder’s action against the Bastian Meter Co. Ltd. 
Mr. Rowden, K.C., for the company, said there was a jeopardy, and 
he was prepared to pay into Court the amount of the plaintiff's 
debenture. He admitted that the company had had a bad time up 
to six months ago, but it had now turned the corner, and was in a 
very flourishing condition. His Lordship said it would take a good 
deal to make him appoint a receiver if the money was paid into 
Court. He would make no order except costs, to be costs in the 
action. 

With reference to the liquidation of Messrs. Walker & Hodgetts, 
Ltd., which we mentioned in our last issue, the liquidator informs 
us that for the purpose of completing certain important contracts 
which the company has in hand, and in order to be able to sell the 
business as a going concern, the business will be carried on by Mr. 
E. A. Radford, the liquidator, for about a couple of months. All 
goods ordered by him will, of course, rank in priority of all other 
claims, and will be paid in full. 

A meeting of the British Schuckert Electric Co., Ltd., is to be 
held on December 2nd at Clun House, W.C., to hear an account of 
the winding up from the liquidator (Mr. A. Jacob). 

A meeting of the South Lancashire Electric Traction and Power 
Co, Ltd., held on October 7th, and confirmed on October 24th, 
resolved upon voluntary liquidation, with Mr. H. D. Eshelby, of 24, 
North Jobn Street, Liverpool, as liquidator. 

November 12th is the last day for receiving proofs for intended 
dividend in ve Harry South & Co., Ltd., of Garrick Street, London. 
(H. H. Hilton, 24, Coleman Street, E.C., liquidator.) 


Catalogues and Lists. —Mr. K. of 75, New 
Cavendish Street, W., has sent us a copy of an illustrated price list 
of all kinds of X-ray apparatus and accessories, which he has just 
issued. It contains an excellent illustrated description of X-ray 
apparatus, and some notes on their construction and management, in 
fact, the list forms a good text-book on the subject. 

A little pamphlet on leaky stop-valves is to hand from 
Messrs. Hontpen & Brooks, Lrp., of Sirius Works, West Gorton. 
It briefly describes the Brooke’s patent ‘‘ Protected Seat ” valve. 

Messrs. JOHN BaRkER & Co., Lrp., of Kensington, W., have 
sent us a circular describing Kennedy’s patent tube-bending 
machine, for bending copper, brass, iron, &c., tubes without loading 
or heating being required. 

We have received from Messrs. Ketvin & James Waite, Lrp., 
of Glasgow, a sheet of increased discounts from their electrical 
catalogue—Section IT. 

Messgs. Lumty & Co, of Dalston, N.E., have issued a price sheet 
of their patent quick-break self-locking main switches. 

A description of the exhibit at the Duseeldorf Exhibition of the 
Lanp anp Sg#a Works, Lrp., of Nippes-Cologne, Ger- 
many, has been issued by the company, and relates to their joint 
and terminal boxes, distributing boxes, cables for electric lighting, 
telegraph and telephone work. The company obtained the Silver 
State and the Silver Exhibition medals at the Dusseldorf Show in 
1902, and a gold medal in Dresden in 1903, and has this year secured 
a gold medal at St. Louis. 

Messrs. Drake & GoRrHam, of Victoria Street, S.W., have 
for some years made a special study of country house installations, 
and have carried out a large number of such works for mansions in 
all parts of the United Kingdom. They have now published a new 
brochure entitled “ Light and Power,” which purports to be a 
treatise on the application of ‘electric current to every phase of 
country house and estate requirements. There is an excellent 
collection of half-tone illustrations reproduced from photographs of 
some of the premises where the firm have carried out special 
work of this character, and there are also views of the plant 
installed, and interior views showing the effects of different styles 
of illumination, &c. There is illustrated information relating to 
electric lifts, fans, ray baths, heating and cooking, electrically- 
drivén farm, dairy and laundry machinery, petvol and electric 
motor-cars, electric pumping for water supply, and so on. This 
book is just the right thing to place in the hands of those who show 
inclinations towards adopting electricity for large private resi- 
dences. 

Electric lamp makers are exertiog themeelves in a variety of ways 

to keep their particular makes of incandescent lamps before the 
householder. THe Sunswam Lamp Co., Ltp., of Gateshead, have 
issued another edition of their pocket liste, giving prices of their 
lamps, and a number of hints regarding the necessity for overhauling 
and renewal of lamps, which should be observed in order to keep 
down the account for energy. They will forward copies of the 
circulars on receipt of application. 
@We have received from the British Uratitm Co., Lrp., of 
50, Cannon Street, £.C., an illustrated brochure describing the 
a ane of Uralite for electrical purposes in the protection 
from 


Bulletin No. 7 of the BrusH Exgotricat 
has come to hand; it describes and illustrates their open and 
enclosed p.c. motors as applied to driving, pumping and other 
purposes. Tables of dimensions, speeds, outputs, prices | and 
particulars are given. 2 

A wall card, issued by Hampzet’s Buur Brick Co., Lrp., of 
West Bromwich, gives several views of their works, and!shows a'few 
of their specialities in bricks, piping, &c. 

A list has been issued by Mussrs. Exnust F. Moy, Lrp., relating 
to Moy & Bastie’s patent liquid resistance. 

Mr. E. F. Jarvis, of Bridge Street, Middlesbrough, has sent us 
a copy of his illustrated pamphlet describing “ British ” water- 
coolers for refrigerating plants, condensing plants, and gas engines. 
An accompanying circular shows Mr. Jarvis’s hand piston pumps 
(Klein’s system). 


Forthcoming Book.—Messrs. Wm. Hodge & Co., of 
Glasgow, will publish early in November an original scientific 
treatise entitled ‘“‘Electricity—Its Place and Power in the 
Universe.” 


Solid Fuel for Internal Combustion Engines.—On 
Thursday of last week a demonstration was given at the works of 
Messrs. J. E. Hutton, Ltd., at Thames Ditton, of an internal com- 
bustion engine, using a solid hydro-carbon in the form of small 
balls of refined naphtbaline as fuel. The trial was made on a 
12-u.p. Hutton four-cylinder petrol engine, to which the special 
arrangement devised by Messrs. B.Chenier and Lion, two French engi- 
neers, had been applied. The latter consists of a tank, or hopper, 
in which the refined naphthaline, in the form of small white balls of 
the size of marbles, is contained, the outlet being closed or opened 
by a valve on the end of a stem, which terminates in a float, 
rising and falling with the liquefied naphthaline. The receptacle 
containing the latter is kept at a high temperature by a jacket, 
through which part of the exhaust gases is made to pass, a 
similar jacket being formed around the inlet valves. The engine 
is started up on petroleum spirit, in order to get the initial heating, 
and in about two minutes the motor can be turned on to the 
naphthaline, which is sprayed into the cylinder in a liquid of the 
consistency of treacle by means of a special injector. Means are 
provided for adjusting the feed of the liquid and the air supply. 
Appended are the results of a series of comparative tests of petrol 


and naphtbaline which have been made :— 
Cost of fuel 


H.P, of Revs. Consumption per per 12 u.p., 
Fuel. engine, per min, 12 H.P., per hour, per hour.* 
Petrol 12 1,000 12°32 Ibs. = 1°78 gal. Is. 24d, 
Naphthaline 12 1,000 12°75 4, 9d. 


* Taking petrol at 8d. per gallon and naphthaline at £7 per ton, 


At the demonstration the engine was first run on petrol and after- 
wards changed over without stopping to the naphthaline, the 
change causing no perceptible variation in the running. It is 
claimed that the gluey nature of the liquid does not cause any 
clogging of the inlet pipes or valves, but, on the contrary, it has 
a cleaning action. Apart from the economy, one of the great claims 
made for the naphthaline, which is a waste product of gasworks, 
hitherto used only as a disinfectant and to protect clothing from 
moths, is its great safety as compared with petrol, and it is on this 
account that Messrs. Hutton have acquired the British and Colonial 
rights in the system, which they intend to apply to motor boats and 
commercial automobiles. 


The Transvaal.—The value of the electric cables, wire, 
and fittings, imported into the Transvaal during the seven months 
ending with July last, is returned at £43,000, as compared with 
£45,000 in the corresponding seven months of 1903. 


Imports of Foreign Electrical Apparatus.—While 
the imports of foreign electrical machinery into this country are 
increasing, those of foreign electrical goods and apparatus are 
tapering off slightly. The value of such imports during September 
last, is returned at only £63,699, bringing up the total for the first 
nine months of the year to £565,964, which contrasts with £585,483 
in the corresponding period of 1903. 


Working Conditions of Factory Employés.—We 
have received from Messrs. Joseph Crosfield & Sons, Ltd., two small, 
but interesting, pamphlets. In one is given a short descriptive 
account of the products (caustic coda, soap, &c.) manufactured by 


‘them, and of the chemical and mechanical processes involved in 


their manufacture. In the other there are particulars of the means 
taken by the firm for promoting the health of the workpeople, and 
for improving the conditions of employment. There are such 
attractions as cricket and football clubs, gymnasium, chapel, schools, 
choirs, brass band, fire brigade, a technical library, lecture arrange- 
ments, winter evening entertainments, marriage and long-service 
presents, medical aid, and a multitude of like advantages. These 
pamphlets, especially the last-mentioned one, detailing the excellent 
arrangements made for the mental and moral development of the 
staff at Bank Quay Worke, Warrington, might be studied with 
profit by other large manufacturers, and by all who take an interest 
in bettering the conditions of factory employés. 


The Diesel Engine.—The Mirrlees Watson Co., Ltd., of 
Scotland Street, Glasgow, are manufacturing Diesel oil engines, and 
have issued a special pamphlet describing them and their advan- 
tages. They have three Diesel engires of their own manufacture 
ranning in their works, driving miscellaneous machinery, cranes and 
dynamos, and these can be seen by anyone specially interested. 
The circular mentions that over 900 engines of this type, having an 
aggregate power of 45,000 LH.P., arenow in use, 
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St. Louis Awards.—The Land und Seekabelwerke 
Aktiengesellschaft, of Céln-Nippes, has been awarded ‘a” gold 
medal at the St. Louis Exhibition. 


Mesers. Nalder Bros. & Thompson, Ltd., have been awarded a 
gold medal for electrical measuring instruments at St. Louis. 


The Allis-Chalmers Co. have won the highest honours at the St. 
Louis Exhibition with each of their three exhibits—steam engine, 
electrical and mining. The 5,000-H.P. engine, known as the 
“Big Reliable,” and a large generator built by this company’s 
electrical department, otherwise known as the Bullock Electric 
Manufacturing Co., each won a “grand” prize. These two machines 
form the unit which supplies the decorative lighting of the Ex-_ 
position buildings and grounds. In the Department of Mines and 
Metallurgy, the Allis-Chalmers exhibit was also awarded a “ grand 
prize,” the highest honour, The Bullock Electric Manufacturing 
Co.’s “grand” prize also covered all their alternators, synchronous 
motors, direct-current generators and motors, and rotary converters. 
The Bullock system of multiple-voltage control of motors won a 
gold medal. 


A gold medal has also been awarded to the Consolidated Elec- 
trical Co., Ltd., of Canonbury, for their exhibit, of which we gave 
some particulars a few months ago. 


Fire Alarms.—A fire broke out in a basement at the 
Theatre Royal, Edinburgh, the other day, while a rehearsal was 
proceeding on the stage above. The theatre is fitted up with the 
May-Oatway fire alarm system, and although the fire did not assume 
such dimensions that those on the spot could not cope with it, the 
automatic alarm reached the central fire station, and brought the fire 
brigade on the scene just as the fire was practically extinguished. The 
amount of the damage will hardly exceed £5. This Edinburgh 
theatre is one of the only four in the United Kingdom to be fitted 
with automatic and hand switch brigade-calling device in com- 
bination, and this is the first fire to occur in any of them, The 
other three theatres electrically protécted in the same manner are 
the Lyceum and Moss’s Empire, at Edinburgh, and the King’s, in 
Glasgow. 


Raworth’s Traction Patents.—Raworth’s ‘Traction 
Patents have received instructions to equip 40 new cars for the 
Birmingham and Midland tramways with regenerative control. 


LIGHTING AND POWER NOTES. 


Armagh.—The U.D.C. has resolved to undertake the 
public lighting of its area. 


Bradford.—Complaints are being made regarding the 
increased price of energy for power purposes, and permission has 
been requested for a deputation to wait on the Electricity Committee 
in reference to the grievance. 


Bristol.—The Electrical Committee has sanctioned, upon 
the recommendation of its electrical engineer, the construction of 
a sub-station, and the laying of another u.7. cable to cope with the 
demand for energy at Broadmead. The question of extending supply 
to Stoke Bishop and Henleaze is also receiving consideration. 


Cambuslang.—The Lanarkshire Middle Ward District 
Committee has resolved to ask the C.C. and the Joint Standing 
Committee for their consent to the borrowing of £12,339, to carry 
out the electric lighting scheme proposed for the district. 


Cawnpore.—In conjunction with the recently-granted 
application of Messrs. Begg, Sutherland & Co. for a42 years’ licence 
for the lighting of Cawnpore, it may be noted that authority is given 
to supply energy for lighting, power, traction, “and other public and 
private purposes.” For traction, polyphase generation, and con- 
tinuous current distribution, at from 500 to 575 volts, is to be 
used. The frequency to be employed is not exactly specified, 
but not more than 60, nor less than 25, cycles per second is admis- 
sible. For lighting and power, with alternating current, two, three 
and four-wire systems may be employed. In the three and four- 
wire systems the earthing of the neutral conductor is optional. Full 
advantage is to be taken of the latitude which the Indian Electricity 
Act of 1903 allows for the employment of overhead wires. “The 
whole of the distributiog mains shall be aerial, except in such cases 
where it may be found that circumstances will not permit of con- 
ductors being erected, in which case they shall be put underground.” 
The licensees are entitled to charge consumers at the following 
rate :—“ For each unit the sum of 8 annas only, provided that if 


in any month the value of the supply to any consumer at the rates © 


actually charged does not amount to the equivalent of 1 rupee for 
each kilowatt installed, with a minimum of 1 gw., the licensee may 
charge a sum not exceeding that amount.” A cheaper tariff for the 
supply of energy for power purposes, as is available in Calcutta 
and Bombay, does not seem to be at present contemplated. 


Continental Notes.—SwitzerLanp.—It is proposed to 
establish new iron and steel works at Innerkirchen, not far from 
the iron ore mines at Oberhasli. As ample water power is available 
in the districts, application has been made for a concession to put 
down plant to utilise the same in the generation of elec'rical energy 

lighting and power purposes at the new works. 


Sparn.—At Prodaluengo it is proposed to utilise the available 
water-power for electricity generating purposes, for lighting the 
district and supplying power. 

Gmrmany.—An electric lighting and power plant is about to be 
installed at the collieries at Alstaden. 


Crompton.—The B. of T. has decided not to revoke the 
Council’s E.L. order for another 12 months. 


Croydon.—The T.C. proposes shortly to install the elec- 
tric light in all the buildings under the supervision of the Corpora- 
tion. Gas last year cost £703, and the cost of energy is estimated 
at only £671. 


Dover.—The T.C. has decided to obtain powers to supply 
energy to the parishes of Hougham, Poulton, River, Alkham, Ewell, 
Whitfield, West Langdon, East Langdon, St. Margaret’s-at-Cliffe, 
West Cliffe, and Guston, and the consent of the R.D.C. has been 
asked for. 


Gwyrfai.—The U.D.C. has been asked by Mr. E. A. 
Neele for its sanction to his extending the electric lighting of Port- 
dinorwic, and to his erecting overhead wires in connection therewith. 
Permission has been granted, provided the mains are placed under- 


ground. 


Gravesend.—Subject to the approval of counsel, the 
T.C. has agreed to terms for taking over the Northfleet electric 
lighting order. 


Hessle.—Notice of the application of the U.D.C. for an 
E.L. order appears in the London Gazette for October 29th. 


Lancashire Electric Power Co.—It is stated that the 
company intends to apply for a prov. order to supply Barton, Davy- 
hulme, Clifton, and Flixton, with electricity. 


Lichfield.—The City Council has had before it several 
proposals for the working of its 1901 E.L. order, but considered 
that the best course to adopt would be to arrange with a company 
to work the order for a term of years, the Corporation borrowing 
£10,000 to carry out the work, and that the company should 
provide for the redemption of loan and interest charges. 
Upon being advised that the B. of T. would not grant per- 
mission for such an agreement, the Council has resolved to await 
further offers. 


Lilandudno.—The U.D.C. electricity supply accounts for 
the year ending March 31st last show, after setting aside the sinking 
fund and interest charges, a credit balance of £53, as against a 
deficiency of £368 in the previous year. 


Lianelly.—It is stated that the U.D.C. has appointed 
Mr. J. C. Howell, of Llanelly, to report upon the question of an 
electric lighting and tramway undertaking for the town. 


London,—Wanbswortu.—The B.C. has considered the 
scheme prepared by Mr. W. P. Adams for utilising the Tooting dust 
destructor for the generation of electricity, and on the recom- 
mendation of its General Purposes Committee, has decided that the 
County of London Electric Supply Co., Ltd., be informed that it 
contemplates applying for a prov. order to supply electricity within 
the borough. Before taking steps, however, the B.C. has asked the 
company (a) whether it would be prepared to hand over to the 
Council the Streatham area of its undertaking upon terms; (b) 
whether it would be prepared to purchase in bulk the electricity 
generated at the dust destructor. In the course of a discussion on 
the subject, it was pointed out that the L.C.C. might be willing to 
buy asupply of energy from the B.C. for its tramways. It was 
anticipated that there might be some difficulty in obtaining a prov. 
order. It has also been decided to call the attention of the B. of T. 
to the fact that the accounts published by the County of London 
Electric Supply Co., Ltd., combine the accounts of the whole of the 
company’s London undertakings, instead of showing the results of 
the working of each of them separately. 

WestMinsTER.—The Charing Cross and Strand Electricity Oo., 
Ltd., has asked the City Council whether it still disapproves of the 
construction of new surface boxes. It appears that the company 
will be compelled to build the boxes, and that a large number are 
of the type ordered by the B. of T. to contain the Peard fuses for 
fusing the network of the company’s mains ia accordance with the 
Board’s regulations. The company does not propose carrying out 
all the work without appealing to the B. of T.; but as part is urgent, 
it has asked the Council's consent to the company carrying out that 
which is necessary to conform to the regalations, leaving the 
question to be decided upon the appeal. The Council, however, has 
resolved not to consent to the company’s proposal. 

In a report the Works Committee states that it appears to have 
been the practice of the Council’s predecessors, and also the present 
Council, to accept shorter notice than the statutory one month from 
the electricity companies for service connections, with the exception 
of the St. James’s and Pall Mall Electric Light Co., who give four 
weeks’ notice, but apparently do not wait for the decision of the 
Council upon the notices. Under these circumstances, great difficulty 
arises in superintending the work of the companies, not only in con- 
sequence of the shortness of the notices, but aleo because of the 
increasing practice of executing work of greater extent than 
is justifizd on such short notice. For instance, during a recent 
fortnight, five boxes were constructed on the public way in various 
parts of the City, one by the St. James’s and Pall Mall Electric Light 
Co. and four by the Westminster Electric Supply Corporation, with- 

out notice to, or the conee it of, the Council. As it appeared tojthe 
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Committee to be extremely important that the Council should have 
an opportunity of considering each notice, especially of intention to 
construct boxes, before such works were commenced, it had decided, 
subject to the Council’s approval, that the various electric supply 
companies should be required to strictly comply in fature with the 
provisions of their Acts as regards the giving of notices and furnish- 
ing of plans of work. The same Committee reported with reference 
to the question of the serious effect upon the life and condition of 
the pavements caused by the constant opening up of the 
streets by the various electricity and other companies, that a 
letter had been addressed to the undertakers, stating that, 
in order to prevent subsequent sinkage, and to permanently 
restore the pavement as far as possible to a satisfactory 
condition, the Council had decided to trim back the edges of the 
concrete foundation obliquely upon the solid ground on either side 
of the trench, in order to forma proper support and stay for the 
new concrete, and also to have a bare margin along the surface of 
the old undisturbed concrete on each side for the reception of the 
blocks to be relaid. 

The same Committee has also decided to give the St. James’ and 
Pall Mall Electric Light Co. 12 months’ notice of intention to ter- 
minate the existing agreement for the lighting of the parish of 
St. James. The City enginceris to obtain competitive tenders from 
gas and electricity companies for the lighting of the area. 

HamMeEgsMitTH.—The surveyor to the B C. is to prepare a specifica- 
tion for the third extension of the electricity works buildings, consist- 
ing of additions to the boiler house. The estimated cost of the work is 
£2,000. Tenders are to be invited for supplying the cables and 
other materials required for the purpose of connecting Olympia, 
supplying consumers in King Street, and the new workhouse in 
Ducane Road. The estimated cost of these two last-named works 
is: King Street, £200 12¢.; Dacane Road, £1,462. 

BrgmonpsEY.—The B.C. has under consideration a proposed agree- 
ment to supply energy for three years to the Surrey Commercial Docks 
Co. upon the following terms :—Power, 2d. per unit,up to 10,000 units 
per annum ; 13d. per unit in excess of 10,060 and up to 20,000 per 
annum ; 14d, per unit in excess of 20,000 and up to 30,000 per 
annum. Lighting, 34d. per unit up to 30,000 units per annum. If 
the power consumption is not less than 30,000 units per annum, and 
the lighting consumption is not less than 30,000 units per annum, 
then the price for the whole will be:—14d. per unit up to 80,000 
units per annum ; 13d. per unit in excess of 80,000 and up to 130,000 
per annum ; ld. per unit in excess of 130,000 per annum. 

Grenn.—The whole of the properties on the additional 
site for the electricity works and dust destructor having now being 
acquired by the B.C., application isto be made to the L.C.C. fora 
loan of £9,250. 

FuiHam.— Upon the recommendation of its electrical engineer, 
the Council has decided to expend £875 in laying mains for 
side street lighting by incandescent lamps. 


Loughborough.—The electricity supply was started on 
Monday last, following a trial run of the plant on 29th ult. As 
only one set has yet been put down, the full public supply will not 
be available for several weeks. 


Mexico,—A hydro-electric plant is to be installed at Joya, 
on the River Conchos, and it is proposed to transmit the caergy to 
E! Parral, a miaing centre about 45 miles distant. 


Mirfield.—A L.G.B. inquiry was held recently into an 
application of the U.D.C. for sanction to borrow £4,948 for E.L. 
purposes. The town clerk explained that the Council had entered 
into an agreement with the Yorkshire Electric Power Co. for a 
supply of energy in bulk. This isto be delivered to a sub-station, 
to be erected by the company, on the three-phase system at 10,000 
volts, and transformed down to a pressure of 2,000 volts single- 
phase. The Council has agreed to pay £1 2s. per kw. per quarter 
on its actual maximum demand, and in addition a price per 
unit according to the amount used, varying from ‘94d. to °78d., 
but in no case is the charge for the first year, including 
the standing charges, to exceed 2d. per unit. The Council 
will also pay £1 per year rent for the meters, which are to be pro- 
vided by the company. The Council will supply to consumers of 
energy for power up to10 kw. Allipower users of more than 10 kw. 
will be supplied direct by the company, and in consideration of 
this the company agrees to allow the Council certain percentages 
per annum on the accounts. The agreement is to hold good until 
1915. It is proposed to charge 5d. per unit for lighting purposes, 
and 2d. for power. There was no opposition. 


New Zealand.—For the following brief description, 
which is of interest, of the Waipori Falls Electric Power Co.’s pro- 
ject, we are indebted to the New Zealand Mines Record and Aus- 
tralian Hardware and Machinery. Water supply is to be drawn from 
the Waipori River. The intake is of tunnel formation, 20 ft. long, 
through a spur of solid rock, it is 8 ft. wide at inlet and 6 ft. 
at outlet; the dam is 70 ft. wide and 14 ft. in depth. To dis- 
pose of silt accumulations, an 18-in. pipe is provided through the 
wall, The conduit for carrying the water from the dam to the 
penstock is 1 mile 67 chains in length, the gradient being uniform 
of 8 ft. per mile, and the flume is 6 ft. wide by 4 ft. deep in the 
clear. ‘The penstock will be of masonry, 13 ft. long, 9 ft. wide, and 
14 ft.deep The two pipes for carrying the water from the pen- 
stock to the whvels are to be of steel of a tensile strength of from 
25,000 to 62,000 lbs. per eq.in. The length of each pipe will be 
1,825 ft., and the effective head will be about 663 ft., and as each 
will carry 40 sluice-heads of water, the power is estimated at 
8,000 u.p. each, The pipes will be 36 in. in diameter and will 
branch into two 22-in. pipes, each supplying one unit. The wheels 


that 36 consumers, representing a total demand of 226 xw. 


are of the Pelton type, 52 in. in diameter, witha normal rating of 
about 1,300 u.p. af 429 r.p.m. Hach is supplied with two sets of 
disks and two sets of buckets, and with a deflecting nozzle 37 in. in 
diameter, regulated by a Lombard governor, electrically controlled 
from the switchboard. The guaranteed efficiency is, at full load, 
80 percent. The generators will each be mounted between two 
Pelton wheels, and will generate three-phase alternating current at 
2,400 volts, 50 cycles per second. The full load efficiency of these 
is estimated at 953 per cent. The energy isto be transformed uv to 
& pressure of 20,000 volts for transmission, the length of the line 
being 30 miles. Step-down transformers are to be installed at 
Danedin to reduced the pressure to a value suitable for commercial 
lighting and power purposes. 

The question of the electric lighting of Auckland, says the Aus- 
tralian Mining Standard, was discussed recently, and Mr. Henry, the 
electrical engineer, was instructed fo draw up a report. It was 
stated at the meeting that coal could be obtained for from 4s. to 5s. per 
ton, and a site for the power house could be had almost for the ask- 
ing. The estimated price for the erection of buildings and plant 
equipment was £50,000 to £55,000. 


Ormskirk.—The Council has concluded an agreement 
with the National Electric Construction Co. for the erection of 
electricity works in its district, the ccmpany agreeing to bear all 
the legal expentes of carrying out the scheme. The total estimated 
ecst is £15,000, and application is to be made to the L.G.B. for 
sanction to borrow this sum. 


Perth.—The E.L. Committee has decided to recommend 
the T.C. to call for offers for the following additional plant, 
rendered necessary for the provision of electricity for the tram- 
ways:—440-kw. dynamo, with foundations, costing £3,200 ; steam 
piping, £150; traction switchboard, £1,400; and additions to the 
present switchboard, £250—total, £5,000. 


Redditch.—At a meeting on 1st inst., it was explained 
that a breakdown in the electricity supply, which occurred during 
the busiest time on Saturday evening last, was occasioned by the 
blowing out of a valve. 

The town clerk stated that he was experiencing much difficulty 
in negotiating the loan of £16,000 authorised in connection with 
extending the electricity undertaking. Money was stated to be 
procurable only at a high rate of interest, and it was suggested 
that only half this sum be borrowed to meet immediate needs, 
but as this will not suffice, a committee has been appointed in the 
matter. 


Ripon.—The Corporation has been approached by 
Messrs. Foote & Milne respecting an application by them, for an 
E.L. prov. order for lighting the town. 


St. Helens.—The borough electricity works are about to 
be extended, at a cost of £8,000. The plant was worked to its 
utmost capacity last winter, and areport by the engineer shows that 
at certain times, if anything had gone wrong, the supply must have 
been cut off from one or two sections of the tramways. The coming 
season, it is hoped, will be got through without trouble, but, in the 
ergineer’s opinion, they will be “ pinched.” 


South America.—The statutes of the Electric Light and 
Water Works Co., of Coronel Suarez, have been approved, and 
tenders are shortly to be invited for the plant, &. 

The municipal electricity works at Gualequay were inaugurated 
at the commencement of last month. 

The contract between the La Plata Government and the River 
Plate Electricity Co., according to the Review of the River Plate, has 
now been signed. The company is to take over the public lighting 
for ten years at a cost of $9 gold and $9 m/n per 10-ampere arc lamp, 
together with a permanent permission for private lighting. When 
the public lighting contract expires, the company is to pay to the 
Government 5 per cent. of its gross receipts. The company has 
parchased from the Government the land, buildings and machinery. 
This question of public and private lighting has been pending, it is 
stated, since 1892. The manager and engineer to the company 
left South America for London in connection with new plant, which 
it is proposed to put down. 

Sligo.—Permission has been asked of the Corporation 
by a syndicate, to put downa plant in the town to supply the 
district with electricity, and to erect overhead wires. 


Spalding.—Full notice of the U.D.C.’s application for 
& prov. order appeared in the London Gazette on November 1st. 


Staines.—The Board of Trade has revoked the Staines, 
Egham and Chertsey electric lighting order of 1900. 


Stoke-on-Trent.—A deputation has been appointed to 
meet representatives of the Fenton U.D.C. to discuss the question 
of the Corporation supplying Fenton with electricity in bulk. 


Swindon.—The T.C. has fixed the following scale of 
charges for energy to large power consumers.—Between 1,500 and 
2,000 units per kilowatt of maximum demand, 1°5d.; 2,000 and 
2,500, 14d. ; 2,500 and 3,000, 1°3d.; 3,000 and 3,500, 1°2d.; 3,50C 
and 4,000, 11d.; over 4,000, 1‘Od: ; plus a capital charge at the rate 
of £4 per kilowatt for every kilowatt of maximum demand between 
4,30 p.m. and 9 p.m. in November, December, January and 
February. 

Sydney, N.S.W.— At about the middle of laat 
month, Mr. T. Rooke, the city electrical engineer, reported 
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were connected, and the applications for supply represented a 
demand of 1,036. 

The Alexandria Council, another suburb of Sydney, is also con- 
sidering the question of lighting its area by electricity. 


_ Watford.—Mr. J.G. Benskin has resigned the chair- 
manuship of Watford U.D.C. Electrical Committee, in consequence 
of the refusal to grant an increase of salary to the assistant electrical 
engineer, as recommended by the Committee. 


Tewkesbury.—The T.C. has resolved to apply to the 
B. of T. for a prov. order for E.L. : 


Walthamstow.—Mr. F. A. Wilkinson, the electrical 
engineer, has recommended the Council to create a reserve and 
depreciation fund in connection with its electricity undertaking. 
The price of energy for street lighting, excepting arcs, has been 
reduced to 2d. per unit for the ensuing six months. 


Wimbledon.—There was no opposition at the L.G.B. 
inquiry on October 25th relative to the application of the U.D.C. 
for a loan of £6,600 for E.L. purposes. The amount is made up as 
follows:—Mains, (£4,000; transformers, £500; transformer sub- 
stations, £800 ; meters, £1,200; legal expenses, £100. 


Woolwich.—The B.C. has resolved to apply to the 
Board of Trade for a prov. order authorising the Council to supply 
electrical energy throughout the borough. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—The Tramways Committee on the 24th ult. 
decided that the first section of tramway to be electrified would be 
the Ligoneil Road route, a very hilly suburban one. A deputation 
from the Council has been in London negotiating for the tram- 
way loan of £1,250,000. 

For the present, the Corporation does not intend to alter the 
fares—the lowest of which is 1d. and the highest 3d.—over the 
system. For a long time a half-penny stage was urged on the com- 
pany, but without success. 


Burton-upon-Trent.—A system of parcel delivery on 
the Corporation tramcars was inaugurated on the Ist inst. Parcels 
are received on any car, from 8 a.m. to 6 p.m., on ordinary week 
days only, at a charge of 14d., and delivered in any district within 
half a mile of the track. There are two deliveries daily, and, as 
well as being received by the conductors on the cars, the Corpora- 
tion has arranged with certain tradespeople to also undertake the 
receipt of parcels for conveyance. 


Dublin.—The closed-in-top car has been introduced in 
Dublin with gratifying results. It is intended to increase the 
number of such cars for the winter months. 


France.—The Provincial Council has approved of the 
project for the construction of a tramway from St. Seine to 
Aignae (D'Or). The cost of the undertaking is estimated at 
1,586,000 francs. 


Glasgow.—The dispute between the Corporation Tram- 
ways Department and the Paisley and District Tramway Co. 
regarding the conditions under which the former should have 
running powers over a portion of the latter's system was the subject 
of arbitration proceedings in Glasgow recently. Lord Balfour 
of Burleigh, late Secretary for Scotland, acted as arbitrator under 
appointment by the Board of Trade. The proceedings were private. 
The Corporation were reprecented by Mr. Alexander Ure, K.C., M.P., 
and Mr. A. N. McClure, advocate, instructed by the town clerk, 
while counsel for the Paisley Tramway Co. were Mr. Balfour 
Browne, K.C., and Mr. C. C. Hutchinson, barrister, instructed by 
Messrs. Ashurst, Morris, Crisp & Co., solicitors, London. The 
portion of the line under dispute, which™belongs to the Paisley 
Co., extends from Hawkhead Road to Paisley Cross, a distance of 
1mile. In the Bill promoted in Parliament by the Paisley Co., a 
clause was inserted giving the Corporation running ‘powers over 
this mile. The Paisley Co. contend that they should receive 1d. 
for each passenger carried over this mile by the Corporation cars. 
On the other hand, the Corporation maintain that as the Paisley Co. 
give three stages for 1d. on their system, the Corporation should be 
entitled to give at least the same, and that the Paisley Co. should 
receive only two-thirds of 1d. per passenger as their share, the 
remaining third going to the Corporation for the running of their 
cars over the 1d. stage. The electric system and track over this 
mile are maintained by the Paisley Co., ‘as well as a proportion 
rah the working expenses of the Glasgow cars over the same 

‘ance. 


Liverpool.—In the course of a letter by Mr. C. R. 
Bellamy, general manager of the tramways, to the secretary of the 
Trades and Labour Council with respect to labour affairs at the 
Lambeth Road works of the Tramways Committee, Mr. Bellamy 
stated that the last 12 cars placed on the service were built at 
Lambeth Road, and that none had been ordered from outside fizms 
since the spring of 1902. Also, that the present number of coach- 
body makers and painters was 92, against 47, 49 and 48. in 1901, 
1902 and 1908 respectively. 


On Wednesday last week ihe proposed new lines were 
considered by the City Council], sitting as an adjourned 
meeting. The proposed tramways in Townsend Lane, Rathbone 
Road, Longmore Lane, Edge Lane, and St. Oswald Street, were 
agreed to without opposition. A rccommenodation that a double 
line be laid in Hall Lane and H’!'and Place, and a single line 
through Towerlands Street, Edge Lill, was carried, 92 voting for 
the rec: mmendation, and 2 against it. Two other resolutions, 
approving of lines, were rendered nugatory, owing to fewer 
members than the required statutory number being present. In 
the second case, 86 voted for the resolution, and 4 against. The 
total number of members who voted in this case (90) was one below 
the number necessary by statute (91). 


London,—In the course of a lengthy address on the work 
of the London County Council during the past year, Mr. J. W. Benn, 
the Chairman, made the following observations at the Council’s 
opening meeting after the recess. : 

“4 ter proper streets and bridges comes the question of the 
people’s carriage, and so we reach the Highways Committee, who 
now work for the Council over 40 miles of tramways in the south. 
These only constitute a third of London’s tramways, but during the 
year 133 millions of passengers were carried over these lincs, and 
over half-a-million pounds was received in fares; 50 millions of 
these passengers were carried at 4d. fares, and that in beautiful and 
swift electric cars. The work of electrification has been progressing. 
In 1903 the Greenwich and Tooting sections of the lines were 
electrified. 

“The work of reconstructing our southcrn lines has been one of 
great difficulty, and thanks are due to trv patience of both passen- 
gers and tradespeople during the disturbance of the streets. But 
this trying period has almost passed, a.d the Council’s service in 
the south of London, under Mr. Bakcr’s chairmanship, is, I may 
say, giving great satisfaction. The people of the north of Jiondon 
are naturally desirous of securing a like service at the earliest 
possible date, and I am sure the Council will assist them so far as 
it has powers. The improvement jn the hours of labour and other 
advantages accorded to those serving in the Council’s tramways are 
alike well known and well merited. During the year the most 
interesting child of the Highways Committee, the below-street or 
shallow tramway between Theobala’s Road and the Embankment, 
has been steadily progressing. On its completion I believe it will 
revolutionise our ideas of dealing with the traffic of London.” 

LamBEetH.—The secretary of the London Southern Tramways Co. 
has served notice on the B.C. of intention to apply to Parliament 
next session for powers to apply electric traction to the company's 
system. 


Rangoon.—A recent extra_supplement of the Bur nx 
Gazette contains a draft of the proposed Government or’cr 
authorising the construction cf the Rangoon tramways. Refere: ce 
has already been made in these pages to the electric lighting c n- 
cession for Rangoon secured by Messrs. J. W. Darwood & Co. The 
present order is concerned mrinly with the relations, pending and 
subsequent to, the opening of the tramways for public service. Of 
the various clauses, No. 20 may be mentioned as bearing upon the 
difficulties which engineers have to face in districts subject to heavy 
monsoon rains. This clause reads:— 

When any part ef any tramway has been removed or its use discontinued by 
reason of the execution of any work affecting a road along which such part of 
the tramway was laid or on account of interruption from floods or other cause, 
the promoters may construct and maintain so long as occasion may require a 
temporary tramway in lieu of the portion of the tramway so removed or dis- 
continued. 

As is customary in countries where racial divisions are sharply 
drawn, two classes of passengers are to be catered for. The tram- 
ways company are entitled to d-mand one anna per mile (or part 
of a mile) per second-class passenger, and may charge first-class 
passengers at double this rate The track rental which the com- 
pany will have to pay to the municipality is fixed at 2,000 rupees 
per mile of single, and 3,000 rupees per mile of double track; such 
track rents to commence for each section when that section is 
certified by the Government engineer to be fit for traffic. A paternal 
Government reserves to itself the right to inspect and examine the 
rolling-stock at all reasonable times, and the promoters (i.c., 
Messrs. Darwood & Co.) will, whenever required to do so by the 
Local Government, adopt and supply such improvements in the 
carriages and in the fittings, appliances and apparatus as the Local 
Government may consider necessary or desirable for the safety or 
convenience of the public. The company have a right to make 
special charges for special services of trams or for the “ conveyance 
of a coffin and passengers to and from the cemetery.” The muni- 
cipal authorities have, however, to approve such special tolls. The 


’ Municipal Committee may at such times, and in such manner as 


they think fit, between the hours of 12 at night and 5 in the morn- 
ing, use the tramway with its own carriages free of toll for sanitary 
purposes, and for conveying ecavenging stuff, road-metal, and other 
materials required by the works of the Committee, but the Com- 
mittee shall not be entitled to use the promoters’ motive power, 
and shall be bound to compensate the promoters for any damsege 
caused by such user other than ordinary wear and tear. It almost 
seems that it is not in England alone that municipal authorities, by 
the insertion of clauses in agreements, extort as much as possible 


’ from the promoters of tramway enterprises. 


Spain.—A company has been formed in Madrid under 


the name of the Sociedad de Traccion Electrica del Mino, with a 


capital of 4,000,000 pesetas, with the object of constructing and 

working an electric tramway from Mondariz to Vigo. The Barral 

waterfall will be used for the production of the necessary energy, 
(Continued on page 751.) 
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HEYSHAM HARBOUR ELECTRIC POWER 
PLANT. 


Tue well-known enterprise of the Midland Railway Co. has 
been lately evidenced by the installation of an interesting 
electrical plant at 
their Heysham 
Harbour, a_ large 
haven now in course 
of construction on 
the Lancashire coast 
close by Morecambe. 
It is destined to 
accommodate the 
whole of the goods 
and passenger traffic 
of the Midland Rail- 
way Co. en route 
for Ireland and the 
Isle of Man, and 
when completed will 
afford an excellent 
example of engineer- 
ing skill and enterprise in many directions. Not the least of 
these is the electrical power plant, the details of which are 
shown in the accompanying illustrations, the Mond gas-pro- 
ducing plant being particularly in evidence. The installation 


EXTERIOR OF POWER STATION. 


area of the Harbour is about 45 acres, and the furthest 
point to which electricity is distributed is close on a mile 
from the power house. 

The Midland Railway Co. experimented with gas- 
driven generators on the Dowson system at their Leicester 
station, and, 
finding them 
eminently success- 
ful, decided on 
the adoption of 
the same prime 
mover for Heysham, 
with the difference 
that Mond gas is 
used, the contract 
for this section 
having been placed 
in the hands of 
the Power (ras Co. 

There are many 
points of interest 
in connection 
with this system, 
which primarily depends for the generation of gas upon 
the passing of a blast of hot air and steam at a fairly 
low pressure and temperature over bituminous small coal, 


contained in a gas producer. rom thence the gas passes 


WESTINGHOUSE 150-Kw. Gas-DyNaMos. 


supplies current not only for the lighting of the Harbour 
but also for a very complete power transmission scheme, 
including electrically-operated lifts, cranes, capstans, and 
many other adaptations of the electric motor. The total 


to the superheater, where it loses the greater part of 
its heat, and to the dust boxes aud w: sher, where it is cleaned 
preparatory to entering the gas tower through an hydraulic 
Here it is still further cooled, and flows 
F 


non-return valve. 
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into «a small gas holder, which is not 
looked upon as a reserve, but rather as a 
means of reducing the pressure fluctua- 
tions that would otherwise be set up by 
the engines. The cleaning process is now 
resumed by the aid of a rapidly-rotating 
fan that agitates the gas, and a sawdust 
scrubber, which combination suffices to 
remove the last traces of tar, and allows 
the gas to pass to the engines in a 
clean state. The air blast, besides 
being heated by contact with the furnace 
shell, passes on its way to the 

4 producer through the air tower, which 
- | is heated by the water that was 

used for cooling purposes in the gas 

tower ; after this it joins the steam, 

4 and passes through the superheater, 
robbing the gas of its heat, as before 
mentioned, thus providing an excellent 
example of a regenerative process that 
takes with one hand and gives with the 
other, so that little is lost. 

The steam consists of the exhaust 
from the Roots blower engine used for 
circulating the air, and also that from 
the pumps. There is a_ subsidiary 
Kérting injector installed as a stand-by 
on the blower, and coal-elevating gear, 
and a weighing machine of Messrs. 
Avery’s make that automatically registers 
the amount of coal used. Two such 
complete producer sets have been put 
down at this installation, and extensions 
are evidently = as room has 
been left for a third. The maximum 
output of each is 750 1.4.P., and one Monp Gas Propucers anp CoaL HanDLInG Prant. 


producer will deal with 70 tons of 
coal per 24 hours, generating 150,000 
cb. ft. of gas per ton. The engine 
~ house equipment has been left to the 
care of the British Westinghouse Co., 
who have installed three of their well- 
known gas engines, each direct coupled 
to a 6-pole 150-Kw. 200-revolution 
Westinghouse dynamo, and guaranteed 
to work at full load at a consump- 
tion of 70 to 75 ch. ft. of gas per 
B.H.P.-hour, when supplied with gas of 
a calorific value of 150 B.Th.U. per 
cubic foot. At half load the gas con- 
sumption per H.P. will increase by 25 per 
cent. The usual air-compressing gear 
for starting is provided, consisting, in 
this case, of two 4-H.P. motor com- 
pressors which, in conjunction with two 
34-H.P. motor pumps for circulating the 
cooling jacket water and a small motor- 
generator for providing the ignition 
current, constitute the entire engine 
auxiliary plant. There are four boosters 
installed : two for the feeders and two 
for the batteries ; of the former, one is 
for use in the lighting mains, and con- 
sists of a shunt wound motor, running 
at 850 r.p.m., coupled to two 7}-KW. 
series wound dynamos, each of which is 
capable of dealing with a feeder current 
of 300 amperes, “boosting” it at | 
maximum load to the extent of 25 

volts. The set also provides auto- ! 
matically for variations in the load and 7 
pressure on the two sides of the three- 

wire network by the following means :— 

An auxiliary series coil is provided on : 
each machine, the two being connected in 
series with each other and the third wire. 
The coils are so connected or wound as to 
exercise opposite influences on the two 
Monp Gas PaopuceRs aNd CLEANING Prant. boosters, and by this means, when 
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there is current in the third wire, the pressure of the heavier 
loaded side is‘ increased: and*that of the lighter loaded one 
diminished by an-amount that is closely proportional to the 
load.’! A®two-way switch ; provides for the cutting in or out 
of this arrangement as desired. In addition an ordinary 
balancer ‘is‘used, consisting of two!shunt wound machines 
of 24\Kw. ‘capacity each, running at a speed of 950 r.p.m. 


of:incorrect manipulation have, however, been considerably 
minimised by the introduction of interlocking devices where 
possible, and no difficulty is anticipated in this direction. 
The power feeders are protected by time limit circuit 
breakers of Westinghouse make, and the lighting feeders by 
double‘fuses’;;dynamo protection being arranged for by the 
usual type’of overload cut-out in conjunction with a separate 
reverse current circuit- 
breaker. A note- 


worthy feature is that 
all fuses are placed on 
the back of the board, 
the circuit-breakers, of 
course, being on the 
front as in ordinary 
practice. The very 
favourable position of 
the switchboard with 
regard to ease of access 
and light is to be com- 
mended; the accom- 
panying illustration 
shows that there is 
ample room around 
the panels, the backs 
of which face the 
engine room windows, 
and are thus in a 
position unfavourable 
to neglect, such as the 
accumulation of dust. 
Despite the fact 
that the  construc- 


GENERAL oF Gas-Dynamos AND Boosters. 


The power feeder booster is of the usual type, and ‘at 
full load when dealing with a current of - 250 amperes, ‘will 
generate a pressure of 35 volts, the speed:being 400 r.p.m. 

! The 16-Kw. battery boosters are of the automatic rever- 
sible class, and are each provided with a 5-Kw. exciter and 
run by a shunt-wound motor at {950 r.p.m. The two 
motors being connected in series across}the bus-bars,,may be 
used as a balancer if 
required, in which 
case they are mechani- 
cally coupled together. 
The exciter being 
differentially com- 
pound wound, with its 
shunt winding con- 
nected to the bus-bars 
and the series across 
the end of a low 
resistance inserted be- 
tween the feeders and 
the generating plant, 
varies the pressure of 


the boosters auto- 
matically in the usual 
manner, and _ hand 


regulation is also 
possible over a wide 
range. 

The battery, con- 
sisting of 230 cells 
of E.P.S. make, is 
conveniently arranged 
in one tier, and is 
capable of a maxi- 


tion of the plant 
and station “is such 
as ;to almost = pre- 
clude any possibility of fire, the arrangements’ for coping 
with it, should occasion arise, Yare most i‘"complete. 
Two" Merryweather fire engines are installed fin a room 
adjacent to the boiler house, and consist each of a pair of 
Hatfield pumps capable of delivering 700 gallons per minute, 
driven by an 80-H.P. motor. The current for operating the 
pumps ‘is,taken direct ‘rom’ the battery, which in turn may 


mum discharge rate 
of 300 amperes for 
three hours, the normal 
working rate being 


180 amperes for six hours. For short periods of half-a- 


minute or so, a discharge rate of as much as 540 amperes is 
possible and necessary, owing to the extensive adoption of 
electric cranes, lifts, &c. 
The large number of boosters employed necessarily com- 
plicates the switching gear, with the result that switchboard 
The chances 


operations are not of the simplest character. 


Main SwITcABOARDS AND BoostERs. 


be totally disconnected from the switchboard by a circuit- 
breaker, so that a fire on the board or anywhere in the engine 
room necessitating a discontinuance of supply, would not put 
the Merryweather engines out of action. 

Leaving the generating station, the distribution system 
next claims attention, showing in certain respects some 
departures from ordinary practice. 
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There are four points from which distribution is made, 
the first being in the station itself, as its sphere of operation 
is within a radius of only 150 yards from the building. The 
second, third and fourth are situated respectively in the large 
and * small goods 
sheds, both 385 


out with 2,500-megohm vulcanised rubber cable of Connolly 
Bros.’ make by Messrs. E. J. Kckersley & Co., sub-contractors 
to the British Westinghouse Co. 

The sundry adaptations of motor driving to harbour 
machinery that may 
be viewed at Hey- 


yards away, and at 
a position on the 
north side of the 
harbour at a dis- 
tance of 650 yards, 
Leaving the main 
board in trenches, 
the feeders, which 
were supplied by 
the British Insu- 
lated and Helsby 
Cables, Ltd., are 
carried overhead on 
double H 40-foot 
poles, being  sus- 
pended by means of 
the usual leather 
loops from a No. 6 
galvanised iron wire 
carried over oil insu- 
lators of Messrs. 
Johnson & Phil- 
lips’s make, At the 
distributing _sta- 


sham are in all 
cases excellent 
examples of their 
kind. 

Of the 12 cap- 
stans installed, the 
two 3-ton, which 
are to be used for 
ship haulage, are of 
the greatest interest. 
They, with the 
others, were sup- 
plied by Messrs. 
Stothert & Pitt, the 
motors and con- 
trolling gear being 
of the British 
Westinghouse Co.’s 
make, the latter to 
the designs of the 
Midland Railway 
Co.’s engineer. The 
motors are of 20 
H.P., and drive the 


tions they terminate 
on the bus-bars. 
Where considered 
desirable, it has been arranged to couple the power and light- 
ing feeders together at the sub-station through two reverse 
current cut-outs (supplied by Messrs. Dorman & Smith), 
with the idea that either main can be used for both purposes 
in the event of a breakdown. From the distributing boards 
cables are taken to the various lighting groups, cranes, cap- 
stans, &c., being carried in the case of arc lighting upon oil 
insulators attached to creosoted poles, from which the lamps 
are suspended. There are in all 106 Jandus arc lamps, 
each fitted with Siemens lowering gear, and, in the case of 
outside lamps, of the double enclosed type. Other lighting 
is carried out by means of 150 50-c.P. incandescent lamps, 
200 32-c.p., 600 16-c.p. and 30 half and one amrere Nernst 


OvBRHEAD TRANSMISSION LINES. 


lamps. A point of great interest is the lighting of the low 
level landing stages, which at high tide are completely under 
water. Necessarily the installation of the light in these 
positions was a matter calling for the greatest care and the 
best of workmanship, although it is only the drops to the 
lights that are actually under the influence of the salt water. 
The plan adopted was to enclose the wiring in heavy 
galvanised iron tubes with screwed joints, the whole being 
coated in position with P and B paint. The fittings are 
very substantial, and thoroughly water-tight, the glass being 
cemented to an iron ring, and a joint made between the latter 
and the upper part of the fitting by means of a rubber 
washer. This and all the other wiring work was carried 


capstan through 


Back oF WESTINGHOUSE Gas ENGINES. bevel and then 


single reduction 
gear, thus converting the horizontal rotation of the motor 
shaft into vertical motion, and gearing it down to a speed 
suitable for the capstan. The controlling gear is operated 
by the foot, and so, necessarily, contains some novel 


PuatroRM CRANE. 


features. The depression of the lever does not directly 
operate the starting switch, this being actuated magnetically. 
All that it does is to make certain electrical connections, 
which result in the energising of the controller-operating coil 
and the moving of the switch gradually from stop to~ 
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stop. An internal overload cut-out is provided, which 
operates upon excessive loads in such a manner as to 
make hand replacement unnecessary ; the releasing of the 
treadle, and the consequent cutting-off of the current auto- 
matically returning the cut-out to the “on” position. This 
arrangement entirely does away with the ever-present possi- 
bility of an ignorant workman scotching the circuit-breaker, 
a very frequent occurrence when electrically-driven machines 
are placed in the hands of such men. 

There are two electrically-operated lifts for passengers and 
goods installed at the Harbour landing stage, both of the 
Waygood type. They are each worked by a 20-H.p. motor, 
and fitted with the usual control and safety arrangements. 
Beyond the fact that in addition there is a water level cut- 
off which works at a height that varies with the tide, there 
is little that calls for special remark in the electrical 
equipment. 

The cranes, of which there are 14, on the other hand, 

in some cases features of a novel character. For 
instance, the wharf cranes are fitted with the makers’ 
(Messrs. Stotbert & Pitt’s) free barrel arrangement for horst- 
ing, which runs loose upon the shaft when lowering, and is 
connected to it by an automatic clutch when raising ; thus 
effecting a saving of time in all operations and a consider- 
able reduction in the starting current of the motor. The 
clutch is controlled magnetically by a solenoid, and comes 
into operation concurrently with the switching-on of the 
motor current. The speed of the loose barrel when lowering 
is controlled by a friction foot brake. Over-travel and no- 
voltage devices are fitted, and the brake is geared to the con- 
troller in such a manner that the motor current cannot be 
switched on until the brake is released. 

The motors are of the Westinghouse series-wound traction 
type, the one used for lifting being of 40 u.P., and the slew- 
ing motor of 7 H.P.; the respective speeds of each motion 
are 100 ft. and 400 ft. per minute. The six 30-cwt. plat- 
form jib cranes are fitted with two motors, 12 u.P. for lifting, 
and 3 u.P. for slewing ; the speeds being in this case 80 ft. 
and 250 ft. per minute. 

The locomotive superintendent of the Midland Railway, 
Mr. R. M. Deeley, was responsible for both the mechanical and 
electrical equipment of Heysham Harbour, being ably assisted 
in the former section by Mr. Newbould, and in the Jatter by 
Mr. Dalziel. The British Westinghouse Electric and Manv- 
facturing Co., Ltd., were the contractors for the whole of the 
power plant, and for the building of the power house under 
the supervision of Mr. Deeley. 


TRAMWAY AND RAILWAY NOTES. 


(Continued from page 746,) 


Newcastle-on-Tyne.—At the meeting of the City 
Council on the 26th ult., Ald. Jos. B. Ellis presented a report from 
the Tramways Committee recommending the acceptance of the 
resignation of the general manager of the tramways (Mr. A. E. le 
Rossignol). The Committee recommended that Mr. le Rossignol be 
j ermitted to leave immediately, but that his salary be paid up to 
December 9th. The town clerk said he had received a letter from 
Mr. le Rossignol. Was it the wish of the Council that it should be 
read? Ald. Ellis protested against the reading of the letter. It 
was very unfortunate that the letter should have been written, and 
it should not be read. He understood that the Press had the letter, 
and he looked on it as an ineult that the letter should have been 
rent to the Press before it had been received by the Mayor, and 
read by the town clerk. There was considerable discussion as to 
whether it should be read, but eventually it was ruled by a majority 
that it should be. The text of the letter was as follows :— 


"To the Mayor, Aldermen and Councillors of Newcastle-upon-Tyne, 


“Gentlemen,—As I understand you will consider to-day the 
question of my resignation of the position of general manager and 
engineer of the tramways, I feel in justice to myself I must give a 
short résumé of the work accomplished during the time I have been 
in your service, and the reasons that led me to adopt the course I 
took of resigning my position. 

“Five years ago I was appointed resident engineer for the con- 
struction of the tramways to the plans and specifications of the 
consulting engineer and of the City engineer, and on the completion 
cf the first portion in 1901 you appointed me general manager and 
engineer, and instructed me to organise the necessary staff and the 
service on the different routes. 

“ Daring 1902; the completion of a number of additional lines, 
and the opening and organising of the service on each, involved 4 


considerable amount of work, whilst in addition the 1902 Bill, then 
passing through Parliament, was strongly opposed, and necessitated 


may close and continual attention. 


“ During 1903 I had the beavy work of designing and constructing 
all the extensions to the power station, pumping station, car works, 
car-sheds, and lines authorised by the 1902 Act, thereby saving you 
£4,000, which the City would otherwise have had to pay in fees. 
For this service the Corporation unanimously granted me an increase 
of £100 a yearin my salary, and I very naturally regarded this 
increase of salary as evidence of the confidence the members of the 
Corporation had in me, and also as a tangible proof of the satisfac- 
tion which my work had given. 

“During the latter part of 1903, the application of the Tyneside 
Co. to Parliament for running powers put an end to the amicable 
relations that upto then had prevailed in the Tramways Committee, 
and I would like the Corporation to remember that I was in no way 
responsible for the unpleasantness that arose therefrom. 

“During the first half of 1904, the close attention I had to give 
to the Tyneside Bill, and the Corporation Bill of 1904, absorbed the 
major portion of my time. Naturally so,a3 I was the principal 
witness for the Corporation, and the adviser on all questions con- 
tinually arising. Fully weighing the above, I can not think I have 
received that consideration which my assiduity to my varied labours 
had a right to except. 

“ Since the commencement of 1904, every meeting of the Tram- 
way Committee has been rendered unbearable by the action of 
practically one member, who has hampered all my actions and 
taken every opportunity of making my position almost insupport- 
able. I felt that this was not as it should be, but forebore to take 
any steps, thinking that after the Tyneside difficulty was eettled, 
matters would right themselves. This, however, was not the case, 
and when I received the offer of a good position in the Colonies, I 
telegraphed to the Committee asking them if they could not stop 
this continual unpleasantness. The time available between my 
receipt of the offer aud the meeting of the Tramways Committee 
was too short to enable me to write a letter, but I asked the Com- 
mittee in my telegram to consider my resignation, if they could not - 
guarantee me treatment which I think every public official ought to 
receive. The Committee could not see their way to do this, and 
accepted my resignation. 

“Since the inauguration of the electric cars in Newcastle-on- 
Tyne, the service given to the city has been admittedly second to 
none in the kingdom for all-round efliciency, punctuality, and 
cleanliness, whilst the whole of the plant and lines have been main- 
tained in the best possible condition. Now that I am leaving the 
service of the Council after five years of exceptional difficulty, con- 
tinual anxiety, and ceaseless bard work, I would like the Council 
and those members from whom I bave received every act of 
courtesy and consideration to understand my feeling of sincere 
regret that I was forced to adopt the course of resigning my 
position, and I can only trust that my euccessor will have meted 
out to him a greater measure of fairplay than has been dealt 


to me. 
“Yours faithfully, 
“(Signed) A. E. Rossicnot. 
" October 26th, 1904.” 


Alderman Newton said the proposal that the resignation of Mr. 
Rossignol be accepted, was before the Council. He had been a 
member of the Tramways Committee since its formation, and he 
had exercised the right of criticising the management, and he bad 
bad to take exception to the actions of Mr. Rossignol. The Council 
and the public were deeply indebted to the imdividual who had 
caused Mr. Rossignol to sever his connection. The Newcastle tram- 
way service was not the veritable gold mine which the muni- 
cipalisers alleged it would be, but with judicious management the 
result would be very different from what it was that day. If the 
costly service and profligate expenditure had been continued for 
another six months, the management of the tramways would have 
been involved in hopeless insolvency, and then the dream of the 
anti-municipalisers would have been realised. After contrasting 
the figures of Newcastle with those of Glasgow, he said that horses 
had been bought and the Committee knew nothing about it, a black 
van had been bought without the authority of the Committee, | 
motor-cars had been bought also without authority. Cars had been 
built, although they bad an ample supply of cars, simply to give 
the men in their employ permanent work. At the Heaton Station 
they found a number of walking gentlemen whose only business 
was to draw their salaries. There had been gross mismanagement 
permeating the tramways service right through. The increase in 
Mr. Rossignol’s ealary was given under mis-information—he might 
use a stronger term. In the tramways they had a magnificent 
money-making concern, and the economies under the new regimé, 
he anticipated, would result in the saving of from £16,000 to 
£20,000 a year. They had made the mistake of appointing a man 
without business training ; he hoped they would not make that mis- 
take again. 

Mr. Adams said he could endorse a lot of what Alderman Newton 
had said, but he thought that in that matter they could not alto- 
gether blame Mr. Rossignol. He thought at the door of Mr. Cail, 
the late chairman, with others, might be laid much of the blame. 
Ifthe latter gentleman did not know, then he ought to have known, 
and if he did know, then he ought to have reported it to the Com- 
mittee. He believed Mr. Rossignol had done his best. 

Capt. Kirby moved an amendment to the effect that Mr. 
Rossignol be paid up to the time he ,ave up his duties, which was 
seconded. 

Mr. J. H. Rogers complained that they were not warned that 
they were exceeding their estimates, and he instanced that in one 
case work was estimated at £15,000, and cost £28,000. He could 
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shock the Council—he could shock the town—if he went into the 
details of the reckless expenditure. 

Mr. Criddle suggested that there should be an inquiry by the 
Board of Trade. 

Mr. Heald agreed that the Committee was to blame, and said 
they now sought to put the blame on the manager, Mr. Rossignol. 

The Council then divided. Mr. Kirby’s amendment was defeated, 
and the original motion that the resignation be accepted was 
adopted. 


New York.—A Central News Press dispatch says that 
the opening of the new subway on 27th ult. caused a noticeable 
falling off in the traffic on the Elevated Railway. The subway 
carried 127,381 passengers between 7 p.m. and midnight. 


Ruabon.—The Rhos Parish Council having withdrawn 
its objections to the extension of the electric tramways to Maelor 
View, the directors of the electric tramways company have the 
subject of the extension now under consideration. Rhos is a 
flourishing North Wales holiday resort with a population of about 
10,000. 


Sweden.—The Swedish Jungner Accumulator Co. has 
just inaugurated, between Nowkoping and Knueivhaden, in Sweden, 
three cars supplied with Jungner batteries. Each car runs at an 
average of 15 kilometres an hour, and, inaddition to the conductor, 
carries 10 passengers. The Jungner accumulator, with the exception 
of a few minor details, differs but little from the Edison battery. 
Asin the latter, the active material formed by the combination of 
hydrates of iron and of nickel is lodged in two sheet-steel recipients 
or pockets covered with a layer of nickel and perforated. The 
active substance is, on its introduction into the steel pockets, submitted 
to a pressure of 400 kilograms per square centimetre, in order to 
secure a high conductivity. In order to prevent the fall of the 
active matter, graphite is added to the latter. The Jungner 
units are considerably larger than those of the Edison accumulator ; 
each plate of the positive electrode is 34 millimetres thick, while 
those of the negative are 24 millimetres. The electrolyte consists of 
a caustic composition containing 20 per cent. of potassium. Mr. 
Junegner had previously tried a potassium-silver accumulator, and, in 
1900, had in Stockholm an automobile with a cadmium-silver battery, 
which he ran 148 kilometres witha single charge. One of the cars at 
present doing the service between Nowkoping and Kneiphaden will 
he submitted to practical tests with silver-iron batteries, for this 
type of accumulator gives upwards of 50 watt hours per kilogram 
of the total weight of the element, 7.c.,an output much superior to 
that of the nickel-iron accumulator. On the other hand, the silver- 
iron accumulator has the reputation of being very expensive. 


Wolverhampton.—The new tramway from Heathtown 
to Wednesfield was opened for traflic on Monday. 


TELEGRAPH AND TELEPHONE NOTES. 


Hull Telephones.—The town clerk recently reported 
that notice of objection had been lodged by the National Telephone 
Co, to the assessment by the two unions of the compaay’s telephone 
undertaking in Hull, on the ground that the Corporation telephone 
undertaking was not equally assessed. The town clerk has been 
instructed to take the necessary steps to appear ia the matter if 
the company proceeds with the appeal. 


Madras Telephones.—The J/adras Weekly Mail reports 
that Mr. J. B. Gibbons, a representative of the Oriental Telephone 
and Electric Co., Ltd., receatly surveyed the telephone system of 
Madras, with a view to placing the wires underground. Mr. 
Gibbons was subsequently to return home to superintend the manu- 
facture of the cable required. 


Telegraphic Interruptions and Repairs :— 
INTERRUPTED, 


Trinidad-Demerara (No.1) .. ee Aug. 26,1901 .. we 
Trinidad-Demerare (No.2) .. oe ee Oct. 10,1904 .. eo 


Bt, Lucia-Martinique.. ..M 
Cayenne-Pinheiro oe 
Reissa-Issa (Yemen)-Camaran... 

vostock-Nagasaki .. oe 
Closed { Port Arthur-Chefu .. oe oo 


REPAIRED, 


Paramaribo-Cayenne . .. duly 13, 1904 oe 


Cape Haitien-Mole St. Nicholas .. Aug. 20,1904 eo 
Swakopmund-Mossamedes (under repair) Oct. 10,1901 .. 
Bolama-Bissao .. oe ee Oct. 18,1904 ee 
Nassau-Jupiter Inlet .. oe oe eo» Oct. 20,1904 .. sa 
Cape Haitien-Puerto Plata .. ee -» Sept. 26,1904 .. Oct. 80 
Rhodes-Sitia .. oe ee Nov.1,1908 .. 
LANDLINES, 

Cartagena-Baranquilla oo «- Dec. 8, 1900 
Puerto-Barrios .. eo we ee July 28, 1902 
Seoul-Gensan .. oo oo ee ee Feb. 18,1904 .. 


Seoul-Masampo .. ee oe oe 
Anju-Ping-Yang.. oo ° 
Ninguta-Viadivostock .. .. «. es ee March 2, 1904 .. ee 
Caimanera-Santiago .. oe oe on oe 
via Bhamo beyond Tingyuch.. 

Kertch-Soutehoum oe ee 


Rome-Constantinople .. oo 


oct. 29,1908 Oct! 81 

- Telephones to Antwerp.—The Postmaster-General has 
informed the Liverpool Chamber of Commerce that he is investi- 
gating the desirability of establishing a direct telephonic commu- 
nication between Liverpool and Antwerp. 


4 


Telegraphs and Telephones in New Zealand.—The 
following interesting particulars are taken from the report of the 
Postmaster-General and Electric Telegraph Commissioner of the 
Colony for the years 1902-3 and 1903-4, published by the Journal 
Télégraphique :— 

Telegraphs.—The Colony possessed in 1904 12,516 kilometres of 
landlines, equalling 36,878 kilometres of wire, as well as 530 kilo- 
metres of submarine cable. A speed of 102 letters per minute has 
been attained on the Fanning—Vancouver section of the Pacific 
cable, with which the Postmaster deals at length. By reason of 
various interruptions of the landlines in Vancouver, and on account 
of the difficulties of the country to be traversed, the Pacific Cable 
Board decided to abandon the part most subject to interruption by 
prolongation of the cable from Bamfield to Alberni, about 57 kilo- 
metres, the laying of which was completed in July, 1903. As 
regards the time occupied in the transmission of telegrams, the 
Postmaster states that London telegrams reach New Zealand fre- 
quently in one hour, and the average time of transit may be taken 
at about three hours. The average daily number of telegrams to 
and from the Colony before the opening of the Pacific cable was 
425, and since by the two routes 600, and it is estimated that a 
saving to the Colony has been effected of about £50,000 by the 
reduction of rates. 

The following figures show the trafficin telegrams during the past 
year :— 


Private. Official, Total. 
For 1903... ae 4,271,218 288,086 4,559,304 
For 1904... so 4,671,904 298,293 4,965,197 


Private messages are analysed as follows :— 


Ordinary. Urgent. Prese. Service. 
In1903 8,841,818 183,412 874,045 871,948 
In 1903 8,603,674 176,776 864,860 526,594 


Ordinary paid messages in 1903 averaged 8'26 words. 

The analysis of Interaational traffic shows the following 
figures :— 
Other countries, 
1903-4. 


Australian. 
1902-3. 1903-4. 1902-8. 

Via Pacific.” 
Ordinary telegrams .. 84,785 56,157 7,573 16,438 
Press telegrams .. > 285 62 40 


Total .. ee ee 35,090 56,442 7,685 16,478 
** Via Eastern Extension.” 
Ordinary telegrams .. 27,179 11,963 7,820 4,388 
Press telegrams .. oe 1,293 1,103 170 167 


Total .. oe eo 28,472 18,066 7,490 4,555 - 


Grand total .. .. 68,562 «69,508 «21,083 
Increase of 1903-4 over ) 
ee } 5,946 5,908 


In 1902, 1,830 Press messages, containing 202,968 words, were 
sent to, and 4,443 messages, containing 396,438 words, were received 
from other countries, as against 1,595 telegrams of 159,132 words 
and 5,636 telegrams of 425,824 words for 1903 respectively. é 

The cost of maintenance p-r kilometre of telegraph line 1n 1902-3 
was francs 111°45, and in 1903-4 francs 141:90, while that of cables 
was francs 196°15 in 1902-3, as against francs 164°55 in 1903-4. 

Telephone System.—The extension of this system is being pushed 
forward, and in 1903 there were 1,161 kilometres of telephone lings 
consisting of 15,823 kilometres of wire. ' 

Toaere were 2,103 subscribers in Wellington; 1,707 in Auckland ; 
1,579 in Dunedin; 1,479 in Christchurch; 425 in Wanganui; 334 
in Napier; 335 in Invercargill; and 320in New Plymouth. Besides 
these there are about four otter places with between 200 and 300 sub- 
pene hy nine with 109-200; six with 50-100; and 53 with less 
than 50. 

Up to April 1st, 1904, £1,053,692 was paid by the Treasury for 
the construction of telegraph and telephone lines, and the following 
figures, converted from francs into sterling at 25 fr. to the £1, show 


the progress of the telephone service :— 


Capital 
expenditure. Receipts. Expenses. Balance. 
1900 ee £162,833 43,803 46,567 — 8,264 
1901 .. .. £176,349 49,117 45,348 + 8,769 
1902 .. £198,512 55,542 50,772 + 4,770 
1903 £218,966 62,151 277 + 5,874 
1904 o- £241,903 72,028 60,918 + 10,080 


CONTRACTS OPEN AND CLOSED. 


Aberaman (Glam.),— November 4th. Tenders are 
invited for electrically lighting the new premises of the Cwmbach 
Co-operative Society, contractors to supply wiring and plant. Sec- 
retary, 2, Pit Street. 


Belfast.—November 18th. Permanent way, overhead 
electrical equipment, feeders, telephone and other wires, conduits, 
steam dynamos, switchboard, three-phase plant, condensing plant, 
boilers, coal conveying plant, piping, pumps, tramcars, &., for the 
Corporation. See ‘Official Notices” to-day. 


Duandee,—November 12th. Replacing copper strip mains 
with insulated cables. See “ Official Notices” October 28%h. ‘ 


Erith.—November 11th. Electric lighting of the offices 
of the Erith Education Committee at Picardy. See “ Officiil 
Notices” October 21st. 
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Hammersmith.—November 15th. Electric wiring for 
the new workhouse and infirmary at Wormwood Scrubs; also two 
motor transformers and a battery for the Guardians. See “ Official 
Notices” October 28th. 


Hammersmith.—November 16th. Extra high tension 
feeder mains ; draw boxes, frames, covers, &., for the electricity 
department. See “ Official Notices ” to-day. 


Johannesburg.—December 27th. Transformer pillars 
and switchgear; also two 35-ton electric overhead travelling cranes, 
for the Municipal Council’s electrical undertaking. See two “Official 
Notices ” October 28th. 


Manchester.—November 11th. Wiring for arc and in- 
candeecent lighting for Stuart Street generating station. Apply 
Secretary, Electricity Department, Town Hall. Deposit £2 2s. 


Mussel burgh.—November 5th. The T.C. wants tenders 
for electric wiring and fittings for the Town Hall and offices. 
Tenders to Burgh Surveyor. 


Preston, — November 9th. 
boosters for the Tramways Committee. 
October 14th, 


Roumania,— January 28th, 1905. Tenders are being 
invited by the municipal authorities of Guirgin for the concession 
for the electric lighting of the town. 


Shanghai. — March 31st, 1905. Construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. See “Official Notices” October 14th. 


Swansea.—November 12th. Removal, alteration and 
re-erection of a 450-1.H.P. triple-expansion engine and a 225-Kw. 
continuous current dynamo, Also an 8-ton travelling hand-crane, 
Electricity Department. See “Official Notices” Octo- 

r 14th. 


Whitby. — November 21st. 200-Kw. direct-current 
dynamo and high speed engine, also one water-tube boiler with 
chain grate stoker, for the U.D.C. See “ Official Notices ” October 
21st. 


Motors and tramway 
Bee “ Official Notices” 


Wolstanton and Burslem,—-November 15th. The 
Guardians are prepared to receive tenders for the supply and erec- 
tion of electric lighting plant, water-tube boilers, feed pumps, two 
25-kw. steam dynamos and booster, switchboard, cables and wiring, 
accumulators, and arc lamps. Specifications may be obtained at the 
oflice of the electrical engineer, Mr. Ashton Bremner, Market 
Buildings, Burslem (deposit £2 2s.). 


OLOSED. 
Falkirk.—Messrs. Bruce Peebles & Co., Ltd.,. have 


received from the Falkirk & District Tramways Co. a contract for 
the permanent way, 8? miles, complete electrical equipment, cables 
and overhead construction, rolling stock, car-shed, &c., at £81,000. 


Fulham.—The B.C. has accepted the tender, at £492, 
for the supply and erection of a 3,000-volt main generator switch- 
board of the British Thomson-Houston Co., provided the company 
agrees to the conditions of the contract in their entirety. Failing 
the acceptance of these conditions, the tender of the British 
Westinghouse Co. is to be accepted. 


Middlesex.—The County Council has received the 
following tenders :— 
Rartway No. 3,—Station Roap, Woop GREEN, 


T. Ada oe £17,675 18 0 
Dick, Kerr & aa 17,26615 4 
J. A. Ew 18,389 12 7 
W. Griffiths & 17,368 0 0 
W. Mander: ee 18,572 0 0 
Muirhead, Greig & Matthews os 
Nowell & Co. é es ee 19,721 14 4 
Sir Weetman Pearson ee eo ee 21,965 17 5 
Railway & Tramway Construction Co. ee -. 24,496 9 5 
Wilkinson Bros. .. oa A ae -. 18,854 0 0 
Rartway No. 6, HARLESDEN. 
T. Adams . ee £35,086 14 5 
Dick, Kerr & Co. ‘(accepted) 86,38716 9 
J. A. Ewart.. ee oe 89,30010 5 
Clift Ford .. 86,337 0 0 
Ww. Griffiths & Co. 88,976 0 0 
G. Law ee oe ee ee 48,587 19 11 
Mowlem & -. 40,678 0 0 
Muirhead, Greig & ae ae -. 42,575 0 
Nowell & Co. 45,473 16 8 
D. R. Paterson .. ve os il 38,489 0 0 
Sir Weetman Pearson .. ee 47,631 8 0 
Pethie Bros. oa +» 41,445 0 0 
Railway & Tramway Construction Co. # -- 60,634 4 10 
Wimpey &Co. .. ee 053 0 


In the event of Messrs. J. G. White & Co./ Ltd., whose tender at £39,245 
17s. 8d. was Lag “peel in April last, refusing to execute their contract, the tender 
‘of Messrs. Dick, Kerr & Co. at £40,905 lis. 6d. will be accepted. 

For installing telephones, electric bells, fire alarms, and tell-tale 

ocks at Napsbury Asylum, the tender of Messrs. Cox- Walkers, of 

arlington, at £2,477, was accepted. 


_from an‘amalgamation of the various tramway associations. 


Gloucestershire.—The C.C. has accepted the tender of 
Messrs. Parfitt, Webber & Co., of Bristol, for wiring the Shire Hall, 
Gloucester, for the electric light. 


Leyton.—The U.D.C. hes accepted the tender of Messrs. 
A. H. Marshall & Co., for installing the electric light in the 
Newport Road School. 


Swindon.—The T.C. has accepted the tender of Messrs. 
se Kerr & Co., Ltd., for the supply of two tramcars, at £560 
aah. 


. Walthamstow.—The U.D.C. has received the following. 


tenders for globes for electric incandescent street lamps :— 
F. Suter & Co. (accepted) 1s. 8d. each. 
Johnson & Phillips, 1s. 6d. each. 

Warrington.— The T.C. has accepted the tender of 
Messrs. Milnes, Voss & Co., of Birkenhead, for the supply of four 
top covers for tramcars at £80 each, including the cost of new 
trolley poles. 


FORTHCOMING EVENTS. 


Friday, November 4th.—At 7.30 p.m. Institution of Electrical Engineers (Man- 
chester Students), at the School of Technology. ‘Electric Rail- 
ways,” by Mr. F. O. Mills. 

Tuesday, November &th. — At 8 p.m. 
(Glasgow). Meeting. 

Thursday, November 10th.—At 8 p.m. Institution of Electrical Engineers. 
Presidential Address by Mr. Alexander Siemens. 

Friday, November 11th.—Tramways and Light Rai!ways Association. Visit to 
the L.C.C. power stations and car-sbeds. 

Saturday, November 12th.—At 2.15 p.m. at works. Institution of Electrical 
Engineers (Manchester Students). Visit to Messrs. Mather & Platt, 
Ltd., Salford lron Works. 


Institution of Electrical Engineers 


NOTES. 


The Wakefield Tramway Meeting.—The eighth 
general meeting of the Association of Light Railway and Tram- 
way Officials was opened at the Town Hall, Wakefield, on Wednes- 
day, November 2nd. The members and visitors were welcomed by 
the Mayor, Alderman E, Stonehouse, and his remarks were echoed 
by Mr. Leon, chairman of the Wakefield and District Light Rail- 
ways Co.. Mr. Fearnley, of Sheffield, expressed the Association's 
thanks to the previous speakers, and remarked that criticism was 
always beneficial to tramway undertakings, both young and old. 
The President of the Association, Mr. H. England (manager of the 
local tramways), then delivered his address. He said that the 
object of the Association was to discuss practical tramway questions. 
He further hinted at the many advantages which would accrae 
Other 
topics touched on were—the carriage of goods on tramways, as to 
which the siding difficulty was the greatest ; running powers, in 
regard to which he thought all reasonable proposals were bound to 
succeed. The standardisation of accounts was an important thing, 
and more important than low working costs was tlie percentage of 
working expenses to receipts. In concluding, he suggested several 
topics as very suitable for discussion at future meetings. Mr. A. R. 
Fearnley, Sheffield, then read his paper on “Speed Allowances on 
Tramways and Light Railwsys,” the discussion tending to show that 
maximum speed allowances were steadily increasing, and that they 
should be at least double the average speeds. Mr. A. N. Banister, 
of Norwich, contributed an interesting paper on “The Cost 
and Maintenance of Tramway Car Wheels and Rails,” which 
drew forth many figures and facts, all tending to show 
that the steel-tired wheel will, in all probability, super- 
sede the chilled-iron wheel in the near future; the discussion 
also revealed many interesting features in connection with the wear 
and tear of track work. In the evening, at the invitation of the 
directors of the Wakefield and District Light Railway Co., the 
members and friends were entertained to dinner in the Town Hall. 
Yesterday, Thursday, further papers were to be considered, and 
members of the Association were to attend the formal opening of 
the Wakefield and District Light Railways. 


The Janior lastitution of Engineers.——The annual 
general meeting of this Institution was held receutly at the West- 
minster Palace Hotel, when the Council’s report, balance-sheet, &c., 
were presented. Good progress was recorded, the membership 
haviog risen to nearly 800, and the assets to close on £1,000. 
Special reference was made to the numerous visits to works which 
had been made, to the value of the papers read and discussions at 
the meetings, the conversazione, anniversary dinner, summer meet- 


‘iog in Germany, and other features of activity. Mr. Samuel 


Cutler, jun., M.I.Mech.E., was re-elected chairman. During the 
evening two of the past " chairmen, Mr. W. J. Tennant and Mr. 
Percival Marshall, gave an account, illustrated by lantern slides, of 
their visit to the United States and the St. Louis Exhibition. 

On Saturday afternoon, October 22nd, tue members paid a visit to 
Messrs. Stuart's Granolithic Stone Works at Millwall Dock, Mr. 
Peter Stuart showing them over. He had considerately kept the 
machinery ranaing, 60 that all the processes in the manufacture of 
the stone could be,seen. Electric power is used for the crushers 
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and grinders, current being obtained from the public supply. There 

8 also an electric elevated transporter running on a rail for con- 
veying finished blocks between different parts of the works. Some 
striking examples of the strength of the material were shown, and 
tests were conducted on some of the specimens. 

Another visit occurred on the following Saturday afternoon, 
when, through the kindness of Dr. R. T. Glazebrook, F.R.S., vice- 
president, an inspection was made of the National Physical Labora- 
tory, at Bushey House, Teddington. 

The opening meeting of the new session is to take place on 
November 18th, when Mr. W. H. Lindley, M.Inst.C.E., F.G.8., of 
Frankfort-on-Maine, is to deliver the presidental address, bis sub- 

ect being “ Municipal Engineering on the Continent.” An excel- 
ent programme of papers and visits has been arranged, and our 
readers who wish to obtain particulars as to membership should 
apply to the secretary, Mr. Walter T. Dunn, 39, Victoria Street, 
Westminster. 


Institution of Electrical Engineers’ (Glasgow 
Section) Dinner.—Mr. Robert Robertson presided at the third 
annual dinner of this section, which was held in the Grosvenor 
Restaurant on Friday evening, 28th ult. Covers were laid for a 
company of 200 gentlemen, the croupiers being Prof. F. C. Baily, 
Prof. Magnus MacLean, Mr. Wm. A. Chamen, Mr. Henry A. Mavor, 
and Mr. John M. M. Munro. Among those present were Sir John 
Ure Primrose, Lord Provost of Glasgow, Sir David Richmond, 
Prof. Arch. Barr, Engineer Commander W. Onyon, R.N., Mr. Robert 
Kaye Gray, and Mr. C. C. Lloyd, of the I1E.E. Sir David 
Richmond proposed “The Corporation of Glasgow,” which was 
replied to by Lord Provost Primrose. The toast of “The Institu- 
tion of Electrical Engineers” was submitted by Mr. R. D. Munro, 
and responded to by Mr. Robert Kaye Gray, who remarked that he 
bad just returned from America, and after visiting Boston, New 
York, Chicego, St. Louis and Pittsburg, he thought Glasgow bad 
the finest electric tramway system in the world. Theonly objection 
he bad to it was the aerial wires. Dealing with the Institution, he 
remarked that its memberrhip was now 5,460. The toast of “The 
Glasgow Local Section” was given by Mr. C. C. Lloyd, and acknow- 
ledged by Mr. Robertson. 


Bradford Exhibition. — This exhibition closed on 
Saturday. The total number of visitors to the exhibition since the 
opening on May 7th was 2,417,708. The profit on the exhibition is 
expected to be about £17,000. 


Interference with Land Draias by Electric Power 
Bills.— At a Covncil meeting of the Central and Associated Chambers 
of Agriculture, held at the house of the Society of Arts on Tues- 
day last (November Ist), the following resolution was moved by Sir 
Hickman Bacon, Bart.:—‘‘ This Council desires to urge the Board of 
Agriculture to watch the interests of landowners and others, by 
preventing interference with Jand drains by promotersof Electric 
Powers Bill.” In moving the resolution, he said that during the 
past few years a large number of electric power Bills had been 
passed by Parliament. The object of these Bills was to enable 
private companies to establish power stations on a Jarge scale, and 
to distribute the energy generated at a very high tension over the 
areas scheduled. The energy had to be distributed at high tension, 
or there would, he understood, be,a considerable wastage. In some 
cases the mains carried the current for 25 miles. The matter first 
came to his notice by a Bill for the establishment of one of those 
companies in an area in which he happened to live—Lincolnshire. 
The area included not only Lincolnshire, but also certain parts of 
the North and West Ridings of Yorkshire. The capital of the 
company was put at £999,000, and they took powers to acquire land, 
voluntarily, for various purposes. Such companies as that 
obtained their powers under the Electric Lighting Acts. He 
contended that when those Acts were passed, it was not the 
intention jthat they should apply to rural districts. The Acts 
were based on the Gas Acts, one of the provisions enabling 
an electric main to be laid under a street or road in 
the same way as a gas main might be laid. Now, 
although it seemed absurd, a rural footpath was also a street 
and the mains could be laid under it accordingly. So that it came 
to this, that when any company obtained powers under the various 
Acts they could lay cables in any street or footpath. The com- 
panies also bad power to break up and interfere with any drains, 
though to what extent was not quite clear. Some sort of control 
was necessary. It might be that the Gas Act of 1847 was a sufficient 
safeguard, but something ought to be done. In a flat county such 
as Lincolnshire the question of the “ fall” of a drain was'a most 
important one, for if the drains had not sufficient “fall,” they 
were not self-cleansing. Most of the districts in which the powers 
had been granted to the companies were hilly districts, and 
therefore the question of the interference of the drains 
under rcad-ways, &c., was not of so much importance; but 
in a county like Lincolnshire, the level of a culvert made 
a very great difference. Inthe case of the Lincolnshire Bill, he 
petitioned as the owner of the roads, and the question was decided 
in his favour. He had also approached the Board of Agriculture 
and the Board of Trade. The latter body knew all about the 
matter, but they did not seem very sympathetic, as they seemed to 
think that those large electrical undertakings were good for trade. 
Looking at the resolution as it stood, he thought that an addition 
might be made to it, so as to prevent the interference with any 
new drain that might be made. As the law stood at present, a land- 
owner might require wires or pipes to be moved at bis own cost. 
The motion was seconded by Mr. Bainbridge, and the resolution 
with the following addition was forwarded to the Board of Trade 
and Agriculture:~-“This Council desires to urge the Board of 


Agriculture to watch the interests of landowners and others, by 
preventing unnecessary interference by electric power companies 
with the construction and maintenance of land drains.” 


Electro-Harmonic Concert—Ladies’ Night.— On 
Friday next, November 11th, the Electro-Harmonic Society holds 
its first ladies’ night of the season, and Mr. J. 8. Raworth is 
expected to preside. It will be held as usual in the King’s Hall, 
at the Holborn Restaurant, and the programme announces vocal 
music by Miss Katherine Longland, Miss Maggie Purvis, and Mr. 
Wn. Forington. The instrumental music will consist of violin and 
piano performances by Mr. T. E. Gatehouse, Mr. A. E. Izard, and 
an orchestra, The miscellaneous items are :—Short stories, by Miss 
Helen Mar; ventriloquial and humorous sketches by Mr. Frederick 
Chester; and musical sketches by Mr. Astley Weaver. 


Marylebone.—Sir Edwin Galsworthy, an alderman of 
the Marylebone Council, has been absent from the Council meetings 
during the past six montbs, as he had “ reluctantly resolved not to 
attend further meetings by reason of the majority of the Council 
being determined to carry out to the full their policy in the matter 
of the electric light ’—a policy diametrically opposed to the views 
he advocated. He has now resigned, after 40 years’ service in the 
interests of the borough. 


Civil and Mechanical Engineers’ Society—A _ meet- 
ing of the Society was held last evening at the Caxton Hall, when 
the presidential address was delivered by Mr. C.T. Alfred Hanssen, 
on “The Effect of Patent Law on Modern Civilisation.” 


National Co. for the Distribution of Electricity by 
Secondary Generators, Ltd.—In the Court of Appeal, compcscd 
of Lords Justices Vaughan-Williams, Romer and Cozens-Hardy, on 
Wednesday, Mr. Bonner, on behalf of the liquidator of this com- 
pany, applied for security of costs of an appeal by Madame Ruelle 
from an order of Mr. Justice Warrington, dismissing her claim in 
the liquidation for £50,000 damages. No one opposed the application 
on the lady’s behalf. Their Lordships ordered security in the sum 
of £50. 


Rugby Engineering Society.—A paper on “ Permanent 
Way for Tramways,” was down to be read at the meeting of the 
Society last evening, by Mr.C. T. Taylor. 


Light Railways and Tramways Association.—At 
last night’s meeting, Mr. A. N. Connett, read an interesting paper 
on “ Notes on Permanent Way for Tramways.” 


Australian Electrical News.—A correspondent at 
Sydney writes under date September 27th, 1904:—The Gas (Co. 
here have had, by a recent legal decision, to pay rates on all their 
mains in the public streets. The fight has been proceeding for 
some time now, but, after having gone to the highest Courts, they 
still have to pay. The company are retaliating by raising thc 
lighting rates by the amount of rates paid by them for mains. The 
Glebe Council (Glebe is a waterside suburb of Sydney) has declined 
to pay the increased price per lamp, and the Gas Co. have taken 
the lamps away. The place is at present lit by kerosene oil lamps ; 
but the Council has been making inquiries regarding electric 
lighting, and now, after many meetings, and a hard fight against 
those who desired to give the equipment to a company to draw up 
its own scheme, the Council has decided to entrust to Mr. J. R. 
Woodruffe Gardam, M.1.E.E., with whom is associated Mr. J. E. 
Dodds, with the task of drawing up a scheme fora combined dust 
destructor and electric lighting plant, to be tendered upon. There 
gentlemen will watch the Council’s interests during erection of the 
system. For the reasons already referred to, there are many other 
suburban councils looking into the matter of electric lighting. 
The idea of taking current in bulk from the City Courcil 
is not favoured by the suburban aldermen and councillors. 
The chief reason is the problem of refuse disporal, which in this 
climate is an important one, and is now becoming an urgent one in 
many parts of Sydney. 

The Sydney Morning Herald is now considering the equipment of 
several presses electrically. One of their presses is equipped on the 
Bullock system. 

The Synchronous Clock people have now commenced an active 
campaign in Sydney through their recently appointed agent, Mr. 
G. W. Stewart. 

The Sydney Daily Telegraph says that Mr. Hesketh, of Queens- 
land, who represented the Commonwealth at the Congress of Elec- 
tricians at the St. Louis Exhibition, “is astonished to find that 
although telephone rervices in America are no cheaper or more 
efficient than those in Australia, the use made of them is much 
greater. In Australia from 2 per cent. to 3 per cent. of the popula- 
tion utilise the telephone, against 12 to 13 per cent. in the United 
States. Mr. Hesketh, in a letter to the central administration, 
remarks that the way American telephone companies cater for 
public business is remarkable.” Every few yards one comes to 4 
“pay station ” (slot telephone), where for a modest nickel you may 
talk to anyone on the network. It is believed that there is a great 
future for public slot telephones on the American plan in Australis. 
The central postal administration has agreed to the installation of a 
system of electrical alarms between the banks, business places, and 
police stations. 


Appointments Vacant.—Senior charge engineer (£130), 
office clerk, and arc lamp trimmers, for Acton U.D.C.’s electricity 
department ; assistant electrical engineer for Hull tramways at 
£120 ; assistant engineer for the Croydon electricity works’ distri- 
bution department (£2); station superintendent for Chester (£130 
to £180); the Battersea B.C. wants a chief electrical engineer 
(£400) ; junior assistant electrical engineer for Oldham (#75). 
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Effects of a Collision; Car and Traction Engine. 
—Mr. J. Alexander Bell, the City electrical engineer, ‘Aberdeen, 
has sent us the accompanying view of an electric tramcar which has 
been in serious trouble, 

The accident occurred in the following manner :—At the far end 
of one of the tramway routes there is no public lighting, and this 
car had just entered the unlighted section on a pitch dark night. A 
traction engine, hauling two loaded trucks, was in the way, and the 


Cag AFTER COLLISION. 


illustration shows the result. The staircase and door, together 
with part of the panelling, were driven right into the car a third of 
its length. Fortunately there were only a few people in the car, 
and the motorman escaped with a bad sprain of the leg, which is not 
to be wondered at, seeing the position of the controller. No one 
else was harmed. © 


London County Council.—At the meeting on Tuesday, 
the Council resolved to lend £11,314 to the Battersea- Borough 
Council for electric lighting works and the provision of meters. 

‘l'ae adjourned report of the Highways Committee was submitted 
and approved in relation to the propored expenditure of £22,500 
for the construction for electric traction of the tramways authorised 
along Rosebery Avenue. Approvai was given to the expenditure of 
£19,280 in connection with the rebuilding of the first portion of the 
cat-shed at Streatham. The Highways Committee asked the 
Council to seek Parliamentary powers to enable the construction 
vid Stoudon Park instead of Brockley Rise of a portion of the 
tramways between Lewisham High Road and Forest Hill which 
are already authorised. It was decided to sanction plans for 
additions to the generating station of the Westminster Electric 
Supply Corporation in Millbank Street. 

Fire Precautions in Underground Railways.—The Fire Brigade 
Committee reported that the Board of Trade had intimated to pro- 
moters of underground electric railways the requirements in certain 
matters which would be made by officers of the Board when such 
lines were submitted to the department for inspection. A notifica- 
tion had been included that efficient hydrants, hose and fire pre- 
vention appliances were to be provided, and the Board proposed, if 
there was no objection, to call upon the promoters of such lines, on 
inspection, to produce for the information of the department an 
expression of opinion on the part of the chief officer of the County 
Couacil Fire Brigade as to the sufficiency of the provision made in 
compliance with that requirement. After consideration, the Fire 
Brigade Committee had informed the Board that the Council would 
raise no objection to the proposal, but that it was desirable for the 
Board to make certain demands relating to fire appliances, and 
issue them to the promoters of the railways, and they therefore 
forwarded certain minimum requirements and recommendations on 
the subject. These had been embodied ina circular letter issued 
by the Railway Department of the Board of Trade to the pro- 
moters of tube railways. The following is a copy :— 

“(a) The following are the minimum requirements as regards 
fire appliances, provided the stations are of reasonable dimensions— 
(1) A hydrant of the fire brigade pattern to be fitted at each end of 
each platform, and such hydrant to be provided with sufficient hose 
and #-in. nczzle to reach the whole length of the platform and of 
the longest train in use on that particular line. (2) At least six 
buckets of water and six of sand to be available on each of the 


several platforms. (3) An extincteur to be supplied to each car- 
riage and to each lift. 

“(6) It is recommended that provision should be made for—(1) 
Some experienced person responsible to the owners of the railways 
to periodically inspect and report to the owners on the fire appli- 
ances and test the extincteurs, and the owners to be responsible for 
the good order of all such appliances and for seeing that the rail- 
way staff is stationed and drilled. (2) All waste and dirt to be 
removed at least daily. 

“(c) It must be clearly understood that unless overcrowding in 
the lifts and carriages is prevented and the gangways of the latter 
kept clear, the extincteurs in such lifts and carriages will probably 
prove to be ueeless in case of fire. 

“(d) It should be borne in mind that in the event of fire obtain- 
ing any hold in a ‘tube’ railway, the fire brigade could be prac- 
tically of no avail, and therefore the railway authorities must rely 
upon their own resources.” 

The Fire Brigade Committee expressed the opinion that pro- 
viding the stations were of reasonable dimensions only, and the 
trains and stations were constructed in accordance with the require- 
ments of the Board of Trade, dated May, 1904, the appliances 
mentioned above could be accepted as sufficient if maintained 
efficiently, and used promptly by the railway staff. The minimum 
requirements set out above related only to the tube itself, the trains, 

the platforms, and the lifts which descend to that level, and did 
not refer to the booking offices and other parts of the railway above 
the line level, for which special arrangements should be made. 
The particular attention of the Board had been called to the ques- 
tion of overcrowding, a3 disaster would probably follow if the 
gangways were not kept clear so as to allow of the extincteurs being 
got to work readily and expeditiously. In addition to this, the 
Committee had suggested that the Board should ‘make a require- 
ment that the motors should be arranged in separate compartments 
made of non-combustible material, and not be placed underneath 
carriages, but the Board replied that its advisers were of opinion 
that the requirement proposed was hardly practicable. The form 
in which the chief cflicer should express his opinion as to the 
adequacy of the fire appliances had been settled by the Committee, 
and approved by the Board. 


Institution of Electrical Engineers (Students See- 
tion).—The opening meeting for Session 1904-5 will be held in the 
Library of the Institution, 92, Victoria Street, 8.W., on Wednesday, 
November 16th, at 7.30 p.m., when Mr. J. Swinburne, Past Presi- 
dent, has kindly consented to deliver an address. The following 
papers are down for reading at the three following students’ 
meetings 

Nov, 30th.—‘* Motor-controlling Switchgear.” By L. J. Pumphrey. 

Dec, Tth.—'* The Gordon Electric Light Installation at Paddington, 1884—1904,” 
By M.G. Tweedie, 

Jan, 18th, 1905.—** Notes on the Construction and Maintenance of Large Tele- 
phone Exchange Equipments.”’ By A. L Stanton, 

The students’ hon. sec. will be pleased to communicate with any 

student members desirous of taking part in the discussions on any 

of the above papers, and will be glad, as far as possible, to lend 

copies of the papers to such students. 


Cc. and G. of London Institute.—The report of the 
Department of Technology on the work of the past session has just 
been issued, and shows that the number of students in engineering 
subjects has largely increased. In electric lighting and power 
transmission the number of students has risen from 4,749 to 4,911, 
and the examinees from 1,446 to 1,686. Tne candidates for practica 
examination in wiring have fallen from 330 to 298, but the per- 
centage of passes is higher. In telegraphy and telephony the 
number of students has risen from 1,106 to 1,245, and of examinees 
from 948 to 1,066, a very large percentage of the students; the 
pasees rose from 419 to 687. The good results in this subject are 
attributed to the encouragement given by the Secretary to the 
G.P.O. to the attendance of employ¢s of the telegraph department 
at the Institute’s registered classes. It is interesting to note that 
in certain industries the employers are exerting themselves to 
encourage their operatives to attend technical classes. 


Public Acetylene Lighting in the United Kingdom. 
—From the Jronmonger we gather that some 16 towns and villages 
have adopted public acetylene supply for street and private lighting. 
These comprise Aberfoyle, Arklow, Craven Arms, Dunfanaghy, 
Edarclerry, Gost, Hawes, Hillesley, Hunmanby, Lee-on-Solent, 
Nenagh, Rootoy, St. Michaels, Tandragee, West Swinton and Wil- 
horn; and an average price for the gas appears to be 55s. 3d. per 
1,000 ft., or about 5s. 7d. per 100 ft., which, itis noted, compares 
very favourably with the averages obtained in German towns 
similarly lighted. 


Third-Rail Precautions,—The Birkdale Urban District 
Council has drawn the attention of the L. & Y. Railway Co. to the 
unsafe condition of the fences along the new electric railway from 
Crescent Road to Lloyd’s Siding, Birkdale, and has requested the 
company to fix wire netting or other practical protection. The step 
is not unexpected in face of recent fatalities on the line, and in 
view of the fact that on the section referred to children can creep 
between the fence and get on the live rail, where dogs have been 
electrocuted, 


The London Electrical Contractors’ Association.— 
On Monday last the annual general meet‘ng was held at Frascati’s 
Restaurant. Mr. E. L. Berry delivered his presidential address. 
It was resolved to make a present of £50 to \Mr. E. J. Hogan, the 
retiring secretary. Owing to its late arrival, our report of the meet- 
ing has to be held over until next week. . 
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Concert Notice.—On Tuesday next, November 8th, 

there will be what the announcement terms “a superior emoking 

* concert” of the Crystal Palace Old Students’ Society, at Caxton 
Hall, Westminster. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ExvxrcrricaL Review posted as to their movements. | 


Central Station Engineers.—Mr. F. 
senior engineer at tie Fulham Electricity Works, has been 
appointed station e1gineer at the Woolwich and Plumstead 
Electricity Works. 

Mr. ScHnavuBER, draughtsman at Fulham, has been appointed 
engineering clerk of works in connection with the carrying out of 
the Borough Council’s electrical extension scheme. 

We are asked to announce that the appointment of shift eng‘neer 
advertised in our issue of October 14th (advt. No. 9,544) has now 
been filled. 

Applicants for the appointment of switchboard attendant at 
Stockton-on-Tees are asked to note that the position is now filled. 


Tramway Officials.—Mr. J. W. B. Carrcruers has 
left the Stalybridge, Hyde, Moseley, and Dukinfield Tramways and 
Electricity Board to take up an appointment under the Erith Council 
as permanent way engineer. 

The Birkenhead Corporation Tramways Athletic Club held the 
first of a series of social evenings on Friday last, about 120 being 
present. Mr. W. Wyld, the general manager, occupied the chair. 
Dr. Laird Pearson, chairman of the Tramways Committee, was 
present during part of the evening, and made an appropriate 
speech. 

The employés of the Oldham Corporation tramways department 
have presented a gold watch and marble timepiece to Mr. R. H. 
WILKINSON, the retiring manager, on hia departure for Hudders- 
field. 

Great success attended the banquet given to Mr. Jonn Youna, 
general manager of the Corporation tramways, on the occasion of 
his leaving Glasgow to become general assistant to the Chairman 
of the Underground Electric Railways Co. of London, Ltd, ard 
general manager of the Metropolitan District Railway Co. A com- 
pany of over 180 gentlemen were present, representative of the 
various municipal and commercial bodies in the city. The chair 
was occupied by Sir John Ure Primrose, Bart., the Lord Provost, 
who, in proposing the toast of the evening, said it would be an 
evil day for municipalities if those who were the captains 
of their great departmental industries were not recommended 
and rewarded on a scale adequate to the services rendered. 
While they in Glasgow regretted parting with Mr. Young, they felt 
an added note of pride that this old city of the west had provided a 
captain for the metropolis of the Empire. In reply, Mr. Young said 
that, whatever it was to Glasgow, it was a high compliment to him 
to be asked to go to London at thistime. Hie department was no 
longer in a state of transition; it was thoroughly organised and 
equipped and ready for any further development that might take 
place. There was no new problem to solve there. The new field 
was a great inducement. It seemed natarally to have been opened 
to him, and he decided to take it up, and he could not wish for any 
higher compliment in leaving Glasgow, or any greater acknowledge- 
ment in his new sphere of work, than the fact of the magnificent and 
representative meeting of his friends, among whom he had laboured 
for nearly 30 years. Among the other toasts was “‘ The Health of 
the new manager, Mr. Jas. Dalrymple.” 


General.—Mr. E. F. Noss, for six years chief draughts- 
man with Messrs. Ashton, Frost & Co., Ltd., has recently been pre- 
sented by the staff of that firm with a marble timepiece, on the 
occasion of his leaving to take up an appointment with Messrs. 
Yates & Thom. 

Mr. Satomon Arvip AcHaTes LinpMaN has been appointed 
Director of Posts and Tclegraphs in Sweden vice Mr. Sablin. 

According to the Journal Télégraphique, GENERAL GREELY, chief 
of the Army Signal Service of the United States, is now successfully 
experimenting with a new sys‘em of wireless telegraphy. It is 
the De Forest system, modified by inventions of Captain Wildman, 
of the Signal Service. 

The Belvedere staff of Callender’s Cable Co. have presented a 
silver loving cup and a framed illuminated address to Mr. 8. Couzs, 
on his retirement,from the works after 23 years’ service. From the 
employers he received a gold watch-chain pendant. 

On October 29th at St. Mary Abbot's, Kensington, the marriage 
was solemnised of Mr. Regrnatp K. Morcom (eldest son of Mr. 
Alfred Morcom, of Edgbaston, Birmingham) to Frances Isobel, third 
daughter of Dr. J. W. Swan, F.R 8. 

We understand that Mr. H. Cuirrorp Patmer has now left the 
Berliner Telephone Manufacturing Co., with whom he has been for 
some time past, and has joined the General Electric Co., Ltd., to 
manage their advertising and publishing department. 

Mr. H. H. Jzrrcort bas been appointed assistant in the metro- 
logical de ent of the National Physical Laboratory. Mr. 
Jeffcott, after a distinguished career at Trinity College, Dublin, in 
physics and engineering, during part of which he was a pupil of the 

Prof, Fitzgerald, has been with Mesars. Siemens Bros. at 
Woolwich and Stafford for the past two years. 


The Executive Committee of the City and Guilds of London 
Institute have appointed Mr. E. G. Coxe, M.A., D.8c, Wh.Sch., 
of McGill University, to the Professorship of Mechanical Engi- 
neering and Applied Mathematics at the City and Guilds Technical 
College, Finsbury, vacated by the appointment of Prof. Dalby to 
the Professorship of Engineering at the Institute’s Central Tech- 
nical College. 

A marriage has been arranged, and will take place at the Parish 
Church, Wolston, nr. Coventry, on December 14th, 1904, between 
Mr. J. 8. CorguHoun, A.M.LE.E., of Rugby, only son of the late 
Archibald G. Colquhoun, M.D., Deputy Inspector General of 
Hospitals and Fleets, R.N., and Violet Evelyn, second daughter of 
the Rev. H. A. M. Wilcox, Vicar of Wolston. 


Obituary.—The death took place at Eastbourne on 
Sunday, of Mr. Duncan Stewart, founder of the well-known 
Glasgow firm of D. Btewart & Co. (1902), Ltd. Deceased founded 
the firm 25 years ago, directing bis attention to the manufacture of 
sugar machinery. In consequence of the decline in the sugar 
trade, he began to make engines for electrical power stations. 
These the firm supplied for a large number of towns throughout the 
country. Mr. Stewart at one time took considerable int:rest in 
public affairs. 

The death occurred on October 26th, at the early age of 35 years, 
of Mr. ASPINALL, late local manager at Hudders- 
field, for the National Telephone Co. 


NEW COMPANIES REGISTERED. 


Falkirk Eleetric Construction Syndicate, Ltd. (5,717).— 
This company was registered in Edinburgh on October 24th, with a capital of 
£100,000 in £100 shares, to purchase or otherwise acquire the contro) of the 
statutory rights and powers for the construction and working of certain tram- 
ways within the Burgh of Falkirk and the parishes of Larbert and Falkirk, to 
construct, equip and maintain any tramway or railway in the United Kingdom 
or elsewhere, to carry on the business of tramway, railway, omnibus, motor 
car and mechanical carriage proprietors, also the business of an electric power 
and light company. The first subscribers are:—R. Dobbie, Beechmount, 
Larbert, ironfounder, 56 shares; J. D. Young, Kaimari, Albert Drive, Pollok- 
shields, Glasgow, engineer, 5 shares; C. Sebag-Montefiore, 35, Hyde Park 
Square, London, W., gentleman, 5 shares; A. W. Tait, Basildon House, Moor- 
gate Street, London, H.C., chartered accountant, 5 shares; G. M. Brown, 20, 
Moray Place, Edinburgh, publisher, 5 shares; W. Haldane, 4, N. Charlotte 
Street, Edinburgh, W.S.,1 share; and R. Portheim, 28, Victoria Street, West- 
minster, engineer, 1 share. The number of directors is not to be less than three 
nor more than seven; the first are Alex. D. Mackenzie, R. Dobbie, G. M. Brown, 
J.D. Young, C. Sebag-Montefiore, and W. Tait; qualification, £500; remunera- 
tion, £100 each perannum. Registered office, 87, Castle Street, Edinburgh. 


CITY NOTES. 


British Columbia Electric Railway Co. 


Mr. E. L. Evan-Tomas presided at the meeting of the company 
held at Winchester House last Friday, and in moving the 
adoption of the report (see next page) he drew attention to 
the improvement in revenue during the past two years, the 
gross receipts from lighting having increased by 65 per cent., 
and the railway receipte by 40 per cent., the net earnings having 
risen by 34 percent. During the past year the supply for power 
purposes had increased by 50 per cent., and it was expected that in 
the future this department would be more important than either 
the lighting or railway supply. The number of lights in use at 
June 30th last was 112 911—or 19,812 more than at a year previous, 
and the passengers carried on the railway had increased from 
7,364,000 to 8,869,000. The negotiations for acquiring the 
Vancouver Gas Co. had been concluded since the end of the 
financial year, and it was the intention of the board to develop the 
use of gas for fuel as much as possible. In regard to plant 
extensions, the chairman said that the Vancouver Power debentures, 
appearing on the debit side of the balance-sheet at £220,000, were 
only a contingent liability; they had guaranteed them in case the 
Power Co. should make default. That £220,000, together with the 
further sum required to complete the power works, represented the 
cost of producing 9,000 up. Of the total outlay, which might be 
estimated at £280,000, about £80,000 was for work done in anticipa- 
tion of extensions. As a result, their engineer calculated that the 
installation could be increased to 15.000 u.P. by the expenditure of 
an additional £37,000. With regard to the works of the Power Co., 
the power was derived from two lakes, which were about 24 miles 
apart, and at different levels. This company was making a tunnel! 
from the large lake to the smaller one, about 24 miles longand 9 ft. 
square. At this moment more than three-fourths of the tunnel was 
made. Since the beginning of this year this company had been 
using the power furnished by the smaller lake of the two, which 
was in direct communication with the power honse. The true 
function of this Jake, when all was done, would be to act as 4 
balancing reservoir between the power house and the large lake. 
At present, till there was communication between the two, during 
four months in the summer the smaller lake would not furnish 
much power, but during the winter it would furnish abont 2,000 u.P. 
This summer kad been very dry in British Columbia, as in England, 
and the company did not expect that the small lake would bave 
water enough in it to give the 2,000 np. until later on in the 
autumn, but they were using at present what it did give, with great 
advantage to the company. Owing to the warm current that came 
from Japan, the water power at Vancouver would never have the 
same difficulties and heavy expense that the Niagara and the water 
powers in Eastern Oanada had from ice. Profitable business was 
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being developed at such a rate that further capital would un- 
doubtedly be necessary in due course. 

The report was adopted, and the proposed dividend of 6 per cent. 
on the deferred stock was also agreed to. 


The report for the year ended June 30th states that the business of 
the company has continued to grow largely in all departments, and 
the profits made during the year show a corresponding increase. 
The gross receipts show an lincrease over the preceding year of 
$138,445, and the net earnings, after charging renewals, show an 
increase of $60,649. The following charges have been made against 
the revenue account of the year, viz.:—Provision for renewals 
maintenance, £13,372; bonus to employés, £2,340 ; amount written 
off preliminary and issuing expenses, £1,343; amount added to 
capital amortisation fund, £1,658. The net profit for the year, after 
making these deductions, amounts to £49,045, making, with the 
balance brought forward, a total of £50,144. After deducting 
interest on debentures to June 30th, and the interim dividends on 
the preference shares, preferred ordinary stock and deferred 
ordinary stock, there is a balance available for distribution 
and reserves of £22,621. The directors have decided to recom- 
mend a dividend on the deferred ordinary stock at the 
rate of 3 per cent., making 6 per cent. for the year; to 
write an additional amount off preliminary and issuing ex- 
penses of £2,000; and to transfer to reserve fand the sum of 
£7,104, carrying forward £2,222. The remaining £45,000 of 
Vancouver Power debentures have been issued during the year, 
making a total issue of £220,000. The additional funds required 
by the power company to complete construction work are being 
supplied by the railway company. The engineers estimate that the 
work will be completed about May, 1905. The negotiations for the 
purchase of the Vancouver Gas Co. have been successfully carried 
through since the end of the year now underreview. The cessation 
of competition b3tween these undertakings will result in benefit 
both to the British Columbia Electric Railway Co. and to the 
public in Vancouver. The price of electricity has been lowered 
since the purchase. 


Industrial Storage Battery Syndicate. 


Tue second ordinary general meeting was held on October 27th at 
Wiachester House, Mr. C. Temperley presiding. 

In moving the adoption of the report, says the Times, the 
Caataman referred to the statement therein that the profit and loss 
account showed a loss for the period under review of £5,556. As 
he was not a director of the company during that period, he was 
not in a position to give any detailed explanation of the position 
in which they found themselves; but what he had seen since 
he joined the board, and the tests he had applied to the battery 
which had been acquired by the syndicate, had satisfied him that 
the eer, itself was in nolway responsible for the unfortunate 
results. 

Mr. O. W. Powzrs seconded the motion, which was adopt2d. 

The Cuateman afterwards stated that a circular had been issued 
to the shareholders fully explaining the directors’ proposals for 
dealing with the difficulties which had been created by an unwise 
expenditure of capital and by loss on trading. He moved a 
resolution for adding a clause to the articles of association 
authorising the sub-division of the shares of the company, with 
the view of dividing the 18,993 unissued £1 shares into two shares 
of 10s. each. 

Mr. Powrrs seconded the motion, which was adopted. 

The Cuarnman said that, if the shareholders supported the directors’ 
scheme for raising further money, he was prepared to find one-fifth 
of the new capital himself. 


Richardsons, Westgarth & Co. 


At the meeting of this company heldon Monday at Hartlepool, a divi- 
dend of 6 per cent. per annum on the ordinary shares was approved, 
and in the course of his speech the Cuarmman (Sir Christopher 
Farness) had a good deal to say about the steps which are being 
taken to enable the company to keep abreast of the times. They 
had spent £50,000 on the new turbine works and other extensions, 
and their turbine shops embodied all the latest improvements for 
accurate production and the comfort of the employés. To obtain 
maximum efficiency from steam turbines, the very highest class of 
workmanship was imperative; the machine tools must be the best 
obtai able, and in their shops the leading makers in this country, 
Am sica, Germany and Switzerland were represented. It was 
their intention to maintain thiahigh standard, being convinced that 
e:ectrical engineers would appreciate the fact that maximum 
economy of working and the greatest freedom from accidents could 
only result from excellence of material and accuracy of manufac- 
ture, They had already despatched three installations for mines in 
Australia, and had in progress contracts for various parts of the 
world. They had uader test a 750-Kw. set, running at 2,300 r.p.m., 
which was of special interest from the fact that the generators were 
continuous current of a patent compensated type, giving sparkless 
ranning notwithstanding the extremely high speed. Another set 
under test was a 400-kw. three-phase alternator, which was part of 
the equipment of a power installation for a gold mine in Australia, 
whilet another set of 3,000 u.P. was for the Hammersmith Corpora- 
tion, From the number of inquiries received from mining engi- 


neers, it was evident that they appreciated the fact that steam 
turbines were eminently suitable for power installations in mines. 
The demands on the turbine department had necessitated additions 
to their iron foundry, and they were also building a new brass 
foundry. Another manufacture which promised well in the future 
was that of water-tube boilers for land purposes. After carefal 
investigation they decided to adopt the Hornsby boiler for their 
turbine-testing plant, and the results had been so satisfactory that 
they had arranged for a licence, and had already commenced the 
manufacture at Middlesbrough. They had also become manufacturers 
of Messrs. Easton & Anderson’s pumping machinery and other 
specialities. At Middlesbrough they were making a speciality of 
work in connection with steel plants, including both steam and gas- 
driven blowing engines, blast furnace gas cleaners, Talbot furnaces, 
converters, mixer vessels and rolling mill plants. 


The Western Telegraph Co. 


Sir Joun Wotrs Barry, K.C.B., presided, on Wednesday, over 
the sixty-second ordinary general meeting of this company, held at 
River Plate House, Finsbury.Circus, E.C. 

In moving the adoption of the report and accounts, the CoataMaN 
said that although the report was satisfactory, the half year up to 
the end of June last had been uneventful. However, he might tell 
the shareholders that since the conclusion of the period under 
review the general aspect of trade, a3 reflected in their accounts, 
had been, on the whole, promising—more promising than it was at 
the beginning of the year. In reply to a shareholder, he said that 
he had nothing to add with regard to the subject of wireless tele- 
graphy, to the remarks which he had made during the last two or 
three years. They had been approached, or rather some of the 
companies with which they were connected had been approached, 
by different people and asked to install systems of wireless tele- 
graphy in connection with their stations. A good deal of this had 
been done. They would remember that in the early stages of the 
present war messages were got through to the Yimes by the De 
Forest system. He thought they ought to regard the wireless 
system asin the nature of a hand-maiden to their great trunk lines, 
and not in the nature of a competitor. Raplying to another share- 
holder, he said that he did not think that the company had bene- 
fited much by the war. They would be more prosperous in times 
of peace than they were in these days of agitation. 

The motion for the adoption of the report was seconded by Sir 
Joun Denison PENDER, K.C.M.G, and carried. 

An interim dividend of 3s. per share, making a total dividend of 
6 per cent., was declared, and a bonus of 2s. per share was agreed on, 


Drake & Gorham, Ltd, 


Tue third annual general meeting of the shareholders of this com- 
pany was held on Wednesday, at the offices, 66, Victoria Street, 
Westminster, Mr. B. M. Drake presiding. 
The CHatgMaN, in moving the adoption of the report, said they 
would have seen that the result of the year’s trading was a net 
profit of £8,252, in addition to which they had received £396 for 
interest on deposits at the bank and on investments. That was 
after providing £247 for income-tax. The staff had devoted a con- 
siderable amount of time t> the preparation of a treatise, ‘ Light 
and Power,” on the application of electric current to all estate 
requirements, which could not fail to be of advantage in the 
future. The combination of essential parts, which they had stan- 
dardised as far as practicable, had been designated by them the 
“$3.8.” system. Clients availing themselves of the system would 
obtain an installation at a lower price than was possible where a 
specification requiring special apparatus for an individual contract 
had been prepared, as it was evident that goods which could be 
made in quantity cost far less than asingle one of a special pattern, 
apart from the riek of unforeseen trouble which was always associated 
with new and untried designs. Among the work carried out during 
the past year, in addition to many private contracts, was the fixing 
of 960 incandescent and six arc lamps at the Foundling Hospital, 
and extensions of their lighting at the Prudential Assurance Co.'s 
head offices, which now comprised some 8,000 lights. Other work 
completed included the Assize Courts at Manchester, and the light- 
ing of mills at Wigan and elsewhere. In order to secure the Church 
Stretton contract, 1t was necessary to accept part payment in pre- 
ference shares of the Church Stretton Land Co., and as it was con- 
sidered that this might lock up more of the company’s capital than 
was desirable, efforts were made to place those shares elsewhere at 
the underwriting commission of 5 per cent. As, however, these 
failed, the managing directors agreed to take up personally about 
three-quarters of the amount, thus enabling the company to accept 
the contract. It was hoped that this central station would lead to 
others of the same class for the lighting of small towns and villages, 
for the generating plant consisted of the new suction gaa plants, 
which were giving such satisfactory results in private house instal- 
lations. 
Mr. J. C. Forster seconded the motion, and the repo:t was 
adopted. 


Monte Video Telephone Co, 


Mz. F. W. Jones (chairman and managing director) presided at 
Winchester House, E.C., on 26th ult., over the annual meeting 
of the above company, and, in moving the adoption of the report, 
he said they hada double reason for congratulation at that meeting 
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In the first place, the disastrous civil war which had been raging 
during the past year in Uruguay had terminated, and beyond 
that, notwithstanding the revolution, continued improvement in 
their business in Monte Video had been shown. Had it not been 
for the effects of the revolution upon the camp lines, nearly all of 
which for a considerable period were inoperative, they would be 
in a still better position. Exactly how much they had been 
damaged in this respect had not as yet been fully reported, 
but it had been thought prudent to make a special provision 
on this account. The accounts required but little comment. 
They showed a strengthened position, better, in fact, than at 
any time before, and an increased net profit of £1,300. The 
reserve fund showed an increase of £5,000, now to be further 
increased by a like amount. On the credit side of the balance- 
sheet, sundry debtors showed an increase of £1,182, mainly un- 
collected camp-line revenue, but considered good and collectable. 
Bills receivable and cash, showed an improvement of £3,789, an 
agreeable feature which they all appreciated. The items in the 
profit and loss accounts differed but little from those of a year ago, 
except in regard to the increased revenue and profit. In the appro- 
priation of profit, it would be seen they were able to put aside the 
special reserve of £2,000 without encroaching upon the dividends, 
or reducing the amount put to general reserve, which was the same 
as last year, £5,000; and, to carry forward £1,785, a slightly 
increased amount. He should not let the opportunity pass without 
saying that there was never more manifest than at present the 
advisability of continued preparation for a large expense in improve- 
ment in plant. He had but recently returned from the United 
States where the use of the telephone was greater than 
in any other part of the world. The perfection to which the tele- 
phone service had generally arrived in that country and the number 
of subscribers, and of communications, were worthy of note, 
They left every other country far behind in comparison, and fore- 
shadowed what might be expected elsewhere. In New York, 
including Brooklyn, there were reported to be over 200,000 tele- 
phones in use; in London, including both the Post Office and 
National systems, about 85,000. Inthe United States in 1902, 
according to the census reports, there were 5,000,000,000 telephone 
messages exchanged. In New York alone, provision had now been 
made for nearly that number per annum. Comparing these figures 
with the number of telegraph messages last year, 92,471,000 in 
Great Britain, and 91,391,000 in the United States, afforded an idea 
of the relative magnitude of the twoservices. There were doubtless 
in the United States to-day 100 messages by telephone to one 
by telegram, and the proportion in favour of the telephone was, un- 
doubtedly, increasing. The enormous use of the telephone in America 
was accounted for by the absence of embarrassing national and 
municipal restrictions and imposts, and by the perfection of the 
service rendered. The excellent service was due to the latest 
improved appliances, switchboards, metallic circuits, underground 
plant, &c., in the placing of which no expense had been spared. It 
had been established that the truest economy had been in going to 
every expense necessary to give good service. It was to this that 
the unparalleled success which the telephone in the United States 
had met was mainly due. . The moral to them was that this company 
must prepare itself to act upon similar lines in order to ensure its 
future prosperity. Underground plant, metallic circuits, improved 
switchboards, must come, and the large expenditure connected 
therewith must be looked forward to and prepared for. 

Mr. J. G. Lz Marcuant seconded the motion. 

Mr. Movunrcastte asked what likelihood there was of new 
capital being issued within a reasonable time. 

‘The CHAIRMAN said he was shortly leaving for the River Plate. 
In Monte Video for a considerable time they had had before 
them a project for underground plant. As was natural with almost 
everything of the kind in Spanish-speaking countries, there had 
been delays and obstacles. Recently arrangements had been made 
for electrifying the tramways, and in that connection they were 
hopeful that they would arrive at some arrangement for putting 
down underground plant. That being the case, new capital would 
be prepared, but he did not think it would be called for under six 
months at least. It was rather too early to say how that capital 
would be raised, as it would need discussion by the board and the 
Trust Co., which had a large interest in the concern. 

The report was adopted, and, on the motion of the chairman, a 
hearty vote of thanks was passed to the manager and staff in 
Monte Video for the successful manner in which they had managed 
the company’s affairs during a very difficult year. 


Rosario Electric Co. 


THE report for the year ended June 30th Jast, states that the balance 
at credit of profit and loss account, including the balance brought 
forward, amounts to £6,500. The directors recommend that £480 
be applied to amortisation of concessional rights, writing off for 
depreciation of tools and stores, and buildings, plant and machinery, 
£1,506. After paying a dividend of 6 per cent. on the preference 
shares, there remains to be carried forward £913. The new station 


and network were handed over by the contractors to the company © 


in August, 1903. Various extensions of the underground mains 
have been made during the year, and the transfer of private con- 
sumers from the old to the new system is practically complete. At 
June 30th, 1904 (including theatres—about 11,300 lamps), there 
were 43,749 consumers connected. Credits for lighting and power 
for the six months to December 31st, 1903, were :—Public, £4,404 ; 
private, £7,098 ; for the six months to June 30th, 1904, the figures 
were :—Public, £4,446 ; private, £9,600. For the two months July 
and August, 1904, the gross receipts were £5,880, as against £4,060 


in the previous year, and the net receipts £2,450, against £840. In 
view of the rapid growth of demand for lighting and power the 
directors have placed an order for an additional 500 kw. set. To 
provide for new plant and for further remunerative extensions, the 
shareholders will be asked to authorise the issue of 8,000 additional 
preference shares of £5 each. 


Brunner Mond & Co.—The directors have declared an 
interim dividend on the ordinary shares at the rate of 30 per cent. 
per annum for the half-year ended September 30th last. 


4 


STOCKS AND SHARES. 


Wednesday Evening, 

Wits Tuesday’s recess, and one or two other hindrances to business, 
the Stock Exchange was not entirely unprepared for a somewhat 
interrupted week, and as money begins to show signs of stringency, 
markets are inclined to be easier under the lead of Consols. The 
temporary settlement of the North Sea incident is not quite sub- 
stantial enough to restore full confidence to the public, and the 
higher carry-over charges at to-day’s monthly settlement of Consols 
is taken as a probable precursor toa higher Bank Rate. The move- 
ments catalogued on the succeeding pages are few in number, and 
small in extent, but they display a rising tendency on balance. 

‘This is more particularly the case with the Electric Lighting section. 
Charing Cross and Strand Preference have risen } at 54, and are 
now a shade ahead of Metropolitan Preference. London Electric 
Ordinary are } better at 24, following last week’s improvement in 
the Preference upon the company’s good earnings. Edmundson’s 
Preference at 6 are practically the amount of the dividend lower, 
although the Debenture stock is a point harder at 1074. The Pro- 
vincial list is quiet. Bromley Debenture is 1014 and the shares 54, 
both ex dividend, and Bournemouth and Poole Debenture was 
bought at 105 this week. Folkestone shares hardened to 51%. Hove 
Ordinary are 8, Oxfords 6 and Bournemouth Ordinary 12. The 
good demand for the sound Debenture stocks of this section con- 
tinues to be as noticeable as ever. 

South Wales Electric Power shares have risen to 8?—9, and the 
Debenture can be sold at 106. To those who followed the hint 
given about buying both issues last month, we would suggest selling 
the shares and retaining the Debenture, although for a lock-up in- 
vestment we atill regard the shares as likely to be worth over their 
par value of £10 within the course of a year or two. 

City and South London fell a point to 47, Home Railway stocks, 
as a whole, being unfavourably influenced by the money outlook ; 
but Waterloo and City rose to 884, the stock being picked up by 
people on the look-out for 34 per cent. investments which are well 
secured, Central Londons do not move. The company’s 4 per cent. 
Debenture stands at 1084. City and South London 4 per cent. 
Debenture, now ex interest, was done at 106% early this week, and 
the three Preference stocks are 1234, 1184 and 115, in respective 
order of seniority. East London remain about 54, and so do 
Great Northern and City Preferred ‘‘ A” shares. Districts slipped 
back to 414, Metropolitan being 994, after rising to 1023 bid. 

While traction enterprises are fairly active, the quotation change: 
are few. The usual favourites have scarcely changed, buf Metro- 
politan Electric Tramway Debenture has stiffened to 103, and the 
Preferred shares are the turn better at i$ buyers. City of Buenos 
Ayres Trams are 104, Dablins 134, Calcutta 73, and Bath Electric 
Preferred Ordinary i}. The 5 per cent. Preference shares of the 
last-named are at a sovereign. If any premium should accrue to 
the company’s latest issue of 44 per cent. Debenture stock, our own 
view is that the profit should be promptly secured. It would be of 
decided interest to known how much per cent. the company received 
for every £100 subscribed by the public. In other words, what did 
the underwriters receive? British Westinghouse Preference 
remain good at 33, the Debenture stock being 884. 

‘Various dividends and interest payments have been deducted 
from prices in the Telegraph section, in several cases without 
causing any change in prices. Ouba Telegraphs, for instance, are 
still 74, although ex 5s. Indo-Europeans continue at 454, ex 12s. 6d., 
and the smaller Telephone varieties—Monte Video and Orientals 
—have not altered upon the shares being quoted ex. Allthe Anglo- 
American issues are good, thanks to the widening of business in the 
Yankee market ; but Eastern Preference soon shed its1 per cent. 
rise of last week. Callender’s Debenture has been brought up to 
105; the Ordinary shares, ex 58., are called 10s. lower at 94. In the 
Miscellaneous group, the only noticeable fluctuation is + rise in 
General Electric Preference, making the shares 94, or only 103. 
below their par value. : 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock 
Present AME, or Dividends for the last 
Issue, three years, Oct. 26th. 
67,100 | African Direct Tel Debs. ~—t 98 —102 
can ee ee ee ee ee om 
000 | Amazon Nos,11095,00. .. 10 84 
119,7001 Do, do. 6% Debs,, .. «| 100 
840 | Anglo- ican Telegraph ..  .. ee | | Gis. 49 — 52 
Do. N Deferred oe ee oe ee oe 6 7% 
800$ | Commercial Cable ae: | $100 170 —190 
Cube Sterling 600 year 4 Deb. Stock Red. .. 6% 5% 
60,7102 | Direct United States Cable =e 20 BE% | 8% | 3% 0L— 103 
81,800 est India Cable, 44% Reg. Deb., within Nos, 1 to 1,200, Red. | 100 sa ae Be 100 —102 
4,000,000 n , Ord, 8 ee ee ee oe oe oe Stock 1% 1% 1 % 132 —187 
1,955,565 Do. 84 we 87 — 90 
Eastern Extension, and China 
820,000 Do. 4% Deb. Stock ee Stock ee ee oe 105 —108 
800,000 | Eastern & a — Tele., tg =. Db, Nos. 1 to 8,000, red. 1909 | 100 oe eo ee 100 —103 
00,0002 Reg. bs, (Mauritius Sub.) 1 to 8,000 | 25 101 —104 
180,227 | Globe and 10 64% 54% 
Great N 6 Pref, ee oe ee ee oe 15% 125% 15% 1 
orthern n Telogrs - 
54,700 Halifax an of 1st Mort. Debs, within Nos, 100 100 —102 
17,000 | Indo-European Telegraph ee ee 25 10 % 10% | 10% 44— 47 
72,680 | Monte Video Telephone Co., Ltd., Ora. ee ee as 1 24% 8% 8% of? 
1,988,888 j|jNational =" Pret, Stock 6% 6% 6% 104 —1 
. 1,966,667 Do, Def, ee ee ee oe ee 100 oe 44 5 % — 98 
16,000 Do, 6 Cum, Ist Pref, .. ee ee oe ee .10 6 6 6 12— 14 
15,000 Do, 6% Cum, 9nd Pref... 6 6 6 18 
000 Do, do, 6 % Non-cum. 8rd. Pref,, 1 #0 260,000 .. .. 6 6 5 5 
000,000: | Do, do. 84 % Deb. Stock 84 
689,593 Deb, Stock oe | 100 4 4 4 104 —106 
v. Certs., 85 % be paid ee oe ee 67 — 69 
sOriental Telephone Elec. Hos, 1 to Im. ,604, sally 6% | 6% | 64% 
100,0001 and Buropean Tel 4% maar, Debs., 101,000 ..| 100 97 —100 
0. Cum. Pref,, Nos. oe 
179,9471 Do. do. 103° —106 
15,809 | West African oe aa 10 ee 2% 4% 64— 7 
80,008 | West Coast of America, 1 to 30,000 and 53, 001 to ‘53,009 < 23 rr oe ee — 
160,0001 repo, 4% % Debs. 1to 1,500 guar. by Braz, Sub, Tel, | 100 —100 
967,980 | Western 1% | 71% | 7% 4— 18 
76,0003 series, 1906 .. oe oe ee oe 101 —104 
400,000 Do. do. De 101 —104 
88,821 West India and Panama Te ee ee . ee 10 oe ee oe ae 
84,568 do, do, 6 Cum, Ist Pref, oe ee 10 ee ee oe 64— 7 
4,669 Do, do, do, 6 % Cum, 3nd Pref, 5— 6 
do, Debs., Nos, 1 to 1,800 ow) ee ee ‘fa 100 —103 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 9-% Oum. Pref... co co oe 10 6 
10,000 Do. “A” % Cum ff. ee es ee 10 ee ee ee 98 
B00, 0007 do. coe ce co | Shock aa ee $6 — 100 
100,000 | British Electric ee ee oe ee 10 9% 8% oe — 10} 
100,000 6 % Gum. 1 10 aa aa — 114 
600, Do, do, 5 benture Stock .. .. | Stock wa 116 —119 
do. 43% 2nd Red, .. oo oe | ee ee — 97 
100,000 British Insulased and Helsh Cables ee se eo ee ee 5 10% |10% 8% 6 
100,000 Do. do. 6% 5 <a “a 6 
60,000 Do. do, % 1st Mort. Deb, Red... « | 100 101 —104 
60,000 Lindley & Co., Nil eo 
160,000 do. Non‘cum. 6 mm. 6 % a9 | 8% 6 6% 3 
125,0002 Do, Stock oe ee oe 93 96 
25,0002 Do. Qnd Deb, Stock | Stock 70 — 75 
85,000 | Callender’s Cable 6 | 20% | 162% |2124% 94— 
40,000 Do, do. do. 56% ee ee oe oe 6 ee oe ee 5— 
90,0002 Do, do, do. % 1st Mort, Deb, Stock Red, .. | Stock ae e wa 102 —105 
494,098 Do, do, 4%Pret.Stock.. .. Stock | 4 4 4 100 —102 
494,998 Do, do. Det, do, ee ee ee ee Stock 4 4 4 81 83 
85,000 & Co,, 8 ‘Tk 5 1 a 
10,0001 ort. an 
x wan to i ee 
17,189 Do. do, A” shares, 01—017,189,. 5 | Nil | Ni 
44,0281 Do, do, 4% Deb. Stock Red. 100 oe ee ee 78 — 83 
100,000 Do. do, 5% 2nd Deb. Stock Prov, Certs, ‘all pa. 100 ee 19 — 84 
212,100 Construction 1 to 112,100 .. 2 |6% |6% 14% 1— 
81, Do, do, 7% Cum. Pref., 1 2 oe 2— 
82,6002 Do, do. 4 % Perp. ist Mort, ae 97 — 100 
25,000 | General Electric Co, » 5 % Cum, Pref, 10 6% | 5% 9— 9% 
Henley’s ode Telegraph or. ee ee oe ee = 
45,900 Deb, Stock oo | Stock ee we 108 —111 108 —111 
50,000 India-Rubber, Gutta-Percha Telegraph orks ee 10 10% |10% 194— 204 193 
10,000 pref, £10 10 10 — 104 10 — 104 
87,850 Construction and Maintenance 19 | 0% | 200% 36 — 89 89 
150,0002 Bds., Nos. i to 1,600 Red, 1909 100 101 —104 101 —104 
640,000 Waterloo & City Reliwey, Ord. sem, ~ B% | 388% | 38% t6 — — £0 
* Apenod -f nine months. Quotations on Liverpoo) Stock Bxchange, Unless otherwise stated all shares are fully paid. {| From Manchester Share 


Bank rate of discount 3 per cent. (April 21st, 1904). 
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SHARE LIST OF ELEOTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. 
‘ Stock Dividends for the Closing Closing Business done 
Presen NAMB, or Quotations Quotations week ended 
issue, Share. last three years Oct. 26th. Nov. 2nd. _| Nov. 2nd, 1904, 
20,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 | | 10% 11 10}— 11 
90,000 Do. do. q%Oum.Pre. 6 | | | | 108 103 
250,000 | Central Electric and Brana 4 Guar. Deb. Stock .. oe |) 106 —109 106 —109 
60,000 | Charing Cross 6 |10% |10% | 8% 9 
0. ni oe ee oe 
40,000 Do. do. 1 5 ee 5 5 438 
950,000 Do. do. 4% Deb, ° 108 —105 108. —105 104 
44,486 |*Chelsea Electricity Supply, Ord, 5 4% | 44% | 58% q 
150,0002 Do. Deb. Stock Rea. . oe | Stock ee os 108 —111 108 —111 
90,595 | City of London Blectste Lighting, Ord. 40,001—110,595.  :. =. 10 6% | 5% | 5% 11 104— 11 10¢§ | 102 
40,000 Do, ; Cum. Pref., 1 to 40,000 oo 10 ee oe ee 18 — 14 18 — 14 
400,002 Do. Deb. Stock, Scrip. (iss. at 115) all paid:. .. 122 —126 122 —126 1243 | 1233 
800,000 th Qnd Deb. Stock, v. Certs., all paid .. oe 100 oe eo . 103 —106 103 —106 oo 
do, —60, lee ee ee oe 
400,0007 De do. Deb. Stock .. 106 —169 106°—109 107: 107 
250,000 Do. do. 2nd Deb. Stock .. ee | Stock es 101 —i04 100 —108 xd | 100: 
70,000 | Edmundson’s Electric Corporation, Ord. Shares 6 1% | 1% | 7% 63 
800,00C7 Do. 1st Mort. Deb. Stock ee 105 —108 106 —109 107, 
921,000 Kensington and Knightsbridge Electric Ord - ee 6 |10% |10% 12 — 18 12 — 18 12 1275 
90,000 do. do. 4% Debenture Btock | Stock oe oe oe 101. —104 101 —104 1 
110,000 | London Electric supply Corporation, Limited, Ord. 8 oe 22 2— 3 
49,840 Do. do. 6 5 eo oe 6 6 
| troptian ‘Supply, 1 Deb Sick Rad 10 | 6i% | | 88% | 16 
71,106 Do. % Cum. Pref. 1—71,106, £8 paid 5 54 58 
220,000 Do, 1st Mort. Deb. Stock oe ee 112 —117 112 —117 
Do, do. Mort. Deb. es ee | Stock oe os 96 — 99 96 — 99 
a 10,852 | Notting Hill Electric Lighting = Fe ane 10 6% | 6% | 6% 144— 154 144— 154 143 148 
/ 59,000 Do. do. 4% Ist Mort, Deb. ee | 100 $9— 102 99 —102 eo 
40,000 | St. James’ and Pall Mall Electric Light, Ord. 5 143% | 144% 144% li — 16 14 — 15 ae oo 
20,000 Do, do. Pret. 20,061 to jo 40,080 6 ee 8— 9 8— 9 
60,000 Do. do. 4 % Deb. Stock oo | Stock ee oe 83 — 67 83 — 87 oe 
65,000 | South London Electricity “Ora. 5 18% | 8% 43 43 4% 
100,000 | South Metropolitan Electric Light and Power ‘Ord. 1 ds 1 — 1 oe ee 
50,000 (Late Blackheath and Greenwich Pref. .. 1 1i— 14 
100,000 _ Dist. E.L.Co.) 44% 1st Deb. Stock | 100 ee ee ee 106 —110 106 —110 108 oo 
80,000 %, . Pref. os 5 43— 5 4 5 45 
w 44% ins 0 Mort, Deb. Stock Red” oe ee 104% —103 = 1 
to Founders Shares. t Unless otherwise stated ail shares are fully paid. 
MARKET QUOTATIONS. Wednesday, November 2nd. 
CHEMICALS, &. | METALS, &c. (continued), | 
@ Acid, Hydrochloric eo ee percwt, 5]- es g Copper Sheet oe es ee perton £76 £2 inc. 
a@ y Nitric.. co 60 22)- oo g9  Rod.. per ton £76 £2 ine. 
a@ Oxalic.. of percwt, 82/- ee (Electrolytic) Bars ee per ton £66 £2 inc. 
, Sulphuric .. .. percwt, 5/6 os e +» per ton £82 £2 ine. 
a Ammoniac, Sal_ .. per cwt, 42}- oe ” ee r ton £76 £2 ine 
Ammonia, perton £88 10 oo 6 ” H.C, Wire per lb. 4d. ine. 
per ton £30 Ebonite oe per lb, 
Bleaching powder.. .. .. perton £55 _» Sheet .. perib, 
@ Bisulphide of Carbon .. .. perton £15 és n German Silver Wire .. .. perlb, 1/6 ee 
Borax.. per ton £18 h Gutta-percha fine . eo peri, a 
Benzole (0%) oe per gal, ee h India-rubber, Para fine ee perlb. 4/103 to 4/11? 
oo per gal, 5/6 ee Iron, Charcoal Sheets .. perton £18 ee 
Copper Sulphate .. .. perton £20 oe ,, Pig (Cleveland warrants) per ton 44/74. Tad. ine, 
Lead, Nitrate perton £25 Forgings, per ton From £11 
» White Sugar es perton £81 ae heavy perton 47/6 to 50)- eo 
= € ire, galvanised N io, 8 per ton £9 16 esis 
@ Napbtha, Solvent (90% 8 160° per gal, 5/6 ee Lead, Ingot per ton £12 176 { inc, 
4 Potash, ae in casks .. per lb. 8d. ee Sheet .. .. perton #11 17s. 6d. ee 
» Caustic (75/80%).. .. perton £%4 we Wire No.28.. .. perlb. 8/- oe 
Shellac ee 280/- g Mercury per bot, £7 15 oe 
@ Sulphate of Magnesia es ee perton £4 10 eo ad — (in original cases) small .. per lb, 6d. to 1/ oe 
@ Sulphur, Sublimed Flowers .. per ton £6 10 es ” ” per lb, 2/6 to 4/- e | 
a Recovered perton 10 ee ge .. perlb, 4/6 to 8/6 
a » Lump... ee perton £6 Bronze, slain per lb, 1/- to 1/24 d 
@ Soda, Caustic (white 70%) .. perton £10 16 ee » rolled bars & rods per lb. to 1/8 oe 
a . Crystals eo es ee perton £8 ee 4 ” » 8trip&sheet per lb. From 1/1 ee 
Bronze Wire per lb. 9d. to 11d, 
tel, Magnet, ace’d’g to desc’ pn perton |. £58 
: METALS, &c. ” » mbars £15 to £40 ee 
Aluminium per ton £180 9g Tin, oe oe oe ee per ton £133 oe 
Wire, in ton lots .. per ton £168 oe ” per lb, 1/6 
b Sheet, in ton lots .. per ton £166 oe Wire, Nos. a to 16; oe per lb, 1/8 
Babbitt’s metalingots .. .. perton £48 to £140 Pp White g Metals— 
e Brass (rolled metal 2” to 14", basis per lb, 63d. d. ine. ite Ant” brand perton | £42 to £62 eo 
Cc (brazed) oe yperlb, d. ine, j Yarny Grey Cotton, onsp’1s per Ib, 8d. eo 
on (soliddrawn).. .. per lb, id. d. ine, G6lea. oe «POR ID, ee 
basis. . ee perlb, 73d. d. ine. » 8ply10lbs. Russian .. perlb. oo 
Copper Tubes per lb, d, d. ine, » 10 Ibs. Russian, single .. per lb, 
(solid drawn) per lb, d. ine. i 180 Ibs. Jute rove per ton 1 
Copper Bats (best selected _ per ton £76 £2 ine, Zinc, 8b’t (Vieille Montagnebnd.) per ton £26 17 6 10/- ine. 
Saenaions supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; ¢ Thos. Bolton & Sons., Ltd.; d F. Wiggins & Sons.; ¢ Frederick 
Smith & Co., f fndia-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward Till & Co.; ¢ Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; & Morris Ashby, Ltd.; m W. T. Glover & Co., Ltd.; nm P, Ormiston & Sons; 0 Johnson, Matthey & Co., Ltd. ; Pp ‘The Phosphor Bronze Co., Ltd. Cc 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
: Week | Receipts for | No. Miles Week Receipts for | No. Miles 
Locality. ending | the week. |wks.| Tot@ltodate. | Locality. ending | the week. | wks,| Total to date, open, 
£* £ £* * £ * £* * 
Aberdeen .. | Oct, 29} 1,152. | — 75 | 22 84,060 | + 5,609; 10) — Dublin oo Oct. 28 | 4,579 | +215 | — 91,230 | — 8,187| 47 |+ 4 
Bath | 26 2 — | 44 | 27,970 — |12%3|— |S|EastHam ....| 4, 29} 628 | + 30 + 1,511; 6%] — 
Birmingham 29) 5,882 | +174 | 44 | 236,985 | +12,917 Glasgow | 14,619 624 | 22 | 816,017| +17,691 + 
Blackburn .. ee » 912 | +128 3L 30,178 | + 3,045 Halifax (2 weeks) . 636 | +100 | 29 45,642 | + 3,516 | 88 +1: 
Blackpool . o 2 435 | + 57 | 30 40, + 5,825 — |3| Huddersfield Ps » 29] 1,212 | — 18 | 30 42,670 | + 2,774 _ 
3, 99 + 66/17 | 19,589)+ 291 — Hull 29} 2,186 | +200 | 80 | 67,092] + 8,879) 18 [+2 
” —Lytham n a 228 — | 62 20,548 | + 9,157| Th | — &| Dkeston oe . 10. 164 | — 16 | 30 4,491 85) — 
Bolto os » 80} 1,682 | —108 | 31 58, + | — Ipswich 413 15,995 104 | — 
Bournemouth ;, '9 +:73 | 80 | 35,787 | 104 | — Isle of Thanet 5, 299| 857 | — 26 | + 1,647) 104 | 
Bradford ee ee 22] 4,414 | +709 | 29 | 139,273 | +24,476| 58 | — Leeds. oe 29} 5,420 | +112 | 80 | 188,913] +10,900 | 894 |+84 
Brighton .. » 30 — | 83, Liverpool 99 22 | 10,487 | +406 | 48 | 447,168 | +13,047| | — 
— » 28] 4,888 | +208 | — — |28 | — London C. 15 | 18,145 |4+8561 | 28 492 | + 76,542 | 472 | +78 
ape | 2b] 490 | — 16 | 42 | 22,783/+ 8,818) 6 |— |f|Manchester.. ..| 29 | 12,058 | +467 | 80 | 376,874) +16,886 |187% | + 124 
Dually sto rb’ ge wok 834 | + 4) 42 87,183 | + 1,424 —_|9| Newcastle .. os 29) 8,560 | —110 | — 
5 Gatesh ead | 922 | — 20 | 42 88,891 | + 1,481 | 1 + Portsmouth.. » 29 | 1,588 | + 64,611 | + 5,861 | 144 | — 
Gr’n’k—Pt. Gisgw 607 | — 7 42 24,556 | + 1,218) — 4 Salford 55 24] 4,109 | + 84] 80 | 128,200] + 7,711 | 80 
Oldham—Ashton 588 | — 83 | 42 23,293 | — Sheffield ee 23} 4,689 | +196 | 80 | 142,528 + 2, 844 [+13 
yw 21] 1,791 | +118 | 42 72,114 | + 5,469 | 262 | — Southampton 899 | — 69 | 80 027 | — 2,071 | 1 
SSouth Staffs. ..| 4, 21] 774 | —268| 49 | 82,517|— 5,8y3| 214 | |E| Southend-on-Sea ..| 5, 26| 265 | + 27) 80 | 12,441| + 1, P 
fiSwansea .. o 499 | -- 19 | 42 23,168; + 978 — Sunderland ee eo] os 30] 1,125 | + 58] 30 40,148| + 697/21 |+1 a 
= Wolverhampton..| ,, 387 |— 7| 42 | 1#,614|— 58] 10% |+8 Tyneside 865 | + 64] 43 | 17,049] + 2,909] 8-9 | Tuesd: 
Yorks. Woo! Dist. o 508 | — 18 | 42 25,055 | + 8,880) 6 | est Ham .. 1,075 — | 35 82,696 978; — si 
Miscellaneous ..| ,, 21| 3,115 | — | 42 | 164,259] — |— |— Wolverhampton » | +267) — — — |95|—- 
Burnley 20] 1,048 —| - — | 103 |+23 |8] Cen. London 29] 6,776 | + 80117 |101,026|— 252 Ellis, | 
urton-on-Trent .. — 42 | 294 | 10,805 & | — |, | City & 8. Lon. » 30] 2,618 | —181 | 18 44,170 | — 1,658 - be Imp 
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METAL MARKET. 


Fluctuations in October. 


Oct. 3 4 5 6 7 10111213141718192021 24 25 26 27 2831 


21 SPELTER (G.0O.B’s.) 
20 


LEAD (ENGLISH). 
Ocr. 3 4 5 6 7 10111213141718192021 24 252627 2831 
£15 


IRON. 


Oct. 3 4 5 6 7 1011121314171819 2021 24 25 26 27 2831 

60/- 

59/- 

58/- 

57/- 

56/- 

55/- 

54/- 

52/- 

511/- 

50/- 

49/- 

48/- 

CLEVELAND 
44/- 
43/- 
42/- 


SCOTCH 


; 
TIN. 


Oct. 3 4 5 6 7 1011121314171819 202124 25 26 27 2831 

£135. 
134 
133 
132 
131 

130 2 
129 
128 
127 
126 
125 


ad 


COPPER (G.M.B’s.) 


on 3 4 5 6 7 1011121814171819202124 2596279831 
65 


52 + 
| 


Patent Application.—According to notice filed in 
Tuesday’s Gazette, application is being made for an exten- 
sion of term for Patent No. 8,078 of May, 1891, granted to Mr. J. D. 
Ellie, managing director of John Brown & Co., Ltd., of Sheffield, for 
“Improvements in or connected with steam boilers and their 
furnaces.” The application will be heard on December 5th 


THE REGULATION OF ALTERNATORS. 


THE Electrical World and Engineer for Sept. 3rd, 1904, con- 
tains an interesting paper by Mr. Canfield on the calculation 
of alternator regulation. The method takes account of the 
several most important factors which affect regulation in 
contradistinction to the two usual methods, one of which 
assumes the synchronous reactance to be all self-induction, 
and the other considers it to be due wholly to armature 
reaction or back ampere-turns. 

Both the self-induction and the armature reaction 
methods give fairly good results at unit power factor, but at 
lower power factors the former gives results too high and 
the latter too low. 

The regulation of an alternator is the rise in terminal 
voltage which occurs when the full load is thrown off and the 
excitation kept normal, and the percentage regulation is the 


' ratio of this increment to the initial voltage. 


The internal reactions which affect regulation are (1) 
resistance drop due to the resistance of the armature circuit ; 
(2) self-inductance drop, or that due to the local fields set 
up by the current in the armature coils ; (3) armature re- 
action, or the resultant demagnetizing effect of the ampere- 
turns of the several phases. 

In designing, it is necessary to calculate the values of 
these several quantities from the dimensions of the machine, 
and to combine them in their proper phase relation, so as to 
obtain the necessary field ampere-turns to overcome their 
combined effects. Then, from a previously calculated 
saturation curve, may be ascertained the rise in voltage 
which these ampere-turns will produce on open circuit. 

In the testing room a saturation curve is first obtained, 
and then these separate quantities are measured. It being 
impossib!e to load any but the smallest alternators, so as to 
obtain the regulation under conditions of normal load, it is 
necessary to measure separately the factors which enter into 
the problem, and to calculate their combined effect. 

These calculations are as follows :— 

Resistance Drop.—This is calculated from the formula for 
resistance at 60° C. 

12¢1 
8 


where the constant 12 is the resistance per mil-foot, / the 
total turns per phase, 7 the length per turn in feet, and s 
the cross-section of conductor in circular mils. 

Self-inductance Drop.—The armature self-inductance drop 
per phase, with fields removed. is caused by two sets of 
leakage lines, those which thread around the coil within the 
armature iron and pass across the slot opening from tooth to 
tooth, and those which encircle the coil in air on the free 
ends. 

Considering first the embedded portion of the coil within 
the iron, the coefficient of self-induction, L, per pole, is 
proportional to the C.G.S. lines per ampere-inch which 


Z 
Va 


Depth +-width of Slot 
3 
IN 


Lines per Ampere Turn per inch of embedded conductor 


Fia. 1.—Curvz FoR CONCENTRATED WINDING. 


encircle the conductors, the length of embedded portion and 
the square of the number of conductors per pole. The lines 
per ampere-inch are the only quantities here not directly 
obtainable. Tests for the purpose of determining this 
leakage were made by Heitmann on stationary armatures of 
alternators, the results being shown in the curves of figs. 1 
and 2. Curve 1 shows the variation of this leakage with 
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the ratio of depth to width of slot, and is plotted with the 
ratios of slot dimensions as ordinates and lines per ampere- 
inch as abscissee. This assumes all the conductors grouped 
in one slot. For distributed windings curve 2 gives the 
correction factor to apply to the quantity obtained from 
curve 1. Curve 2 is plotted with slots per pole per phase as 
abscissze and the correction factor as ordinates. 

For the free ends of the coils a leakage flux of two lines 
per ampere-inch is assumed. This value has been deter- 
mined experimentally, and is approximately correct. The 


zi Lines per alnp.turn per|inch of embedded 
length =100% for d winding 
= x 
Ale 
pee 
[60 
& [50 
Slots per Pole per Phase 


Fig, 2.—Curve ror Distrisurep WInpING. 


number of conductors per pole to be used in this calculation 
_ depends on the form of winding. As only two forms are 
used to any extent in alternators, only these will be con- 
sidered. These forms are the two-coil per slot, or double 
layer winding, and the one-coil per slot, or single- 
layer winding. For two coils per slot, the more common 
form for moderate voltages, the position of the free ends is 
such as to make the self-inductance just half as large as in 
the one-coil per slot winding. This latter is preferred for 
higher voltages from 5,000 up. The value of L, then, is 
dependent upon the lines per ampere-inch encircling the 
conductors, the reciprocal of the number of coils per slot, the 
square of the number of conductors per pole, and the free 
length per turn, as expressed by the following equation :— 


Let Pp = number of poles. 
Zz, = lines per amp.-inch from curves 1 and 2. 


y= » » ” in air = 2, 

Cp = conductors per pole = 2 (turns per pole per 
phase). 

1, = length of iron in armature (without ventilating 
ducts). 


1, = free length per turn = (mean length — 2 1,). 
n = number of coils per slot. 


Then for the embedded length, 
P 
For the free ends, two coils per slot :— 


One coil per slot :— 


For either one or two coils per slot this can be written :— 


ly = Pp 
1U n 


Then for the entire circuit :— 


P Cy? 1 
From this the inductive drop or w L I is at once obtained, 
where w = 2 ~ x frequency, and I = current in amperes. 
This formula is for the armature alone in space, but the 
proximity of the field magnets does not produce any 
appreciable effect. 


Armature Reaction.—The combined effect of the armatare 
reaction may be calculated as follows :— - 


Let m = number of phases. 
I = current per phase. 
T = turns per pole per phase. 
K = a constant depending upon the distribution of 
the windings, and equal to the average cosine 
of the angle of spread. 


If ¥, is this angle 
7 
Measuring this angle from centre to centre of the outside 


coils per phase per pole, the following values of K are 
obtained :— 


Slots per pole. No. of phases. K. 

4 2 0-900 

6 2 0 827 

6 3 0954 
12 2 0°737 
12 3 0 900 
15 3 0°887 
24 3 0°866 
3 0 637 
3 ees 0 827 


The value of the armature reaction then is :— 
Armature reaction (ampere-turns) = ; IT /2 K. 


Having thus obtained the resistance drop, the E.M.F. of 
self-induction, and the armature reaction, the necessary 
counteracting field ampere-turns are determined by com- 
bining them as vectors in the proper phase relations. 

Particular cases of this calculation are given in Mr. Can- 
field’s article. 

In the design of some 30 alternators, in which this com- 
bined method of calculation has been used, the rise of volt- 
age has not varied on test more than 10 per cent. from that 
predetermined from the design. In most cases it has been 
considerably closer. In a very few cases the method has 
given regulations slightly lower than the test, but usually 
the predetermined value has been higher. That is, the 
regulation as calculated was poorer than it proved on test. 


ELECTRICAL LAW IN THE COLONIES AND 
INDIA. 


[FROM OUR LEGAL CONTRIBUTOR. ] 


(Concluded from page 722.) 


XI. Southern Rhodesia.—In 1899 certain bye-laws re- 
lating to electric light and power undertakings were framed 
by the Administrator. Part 2 of these bye-laws contains 
certain important rules. Of these the first is that :—‘ No 
application for statutory powers to supply or use electricity 
for lighting or power (other than an application from the 
local authority of the district) will be entertained by the 
Government unless proof of the consent of every loca/ 
authority having jurisdiction within the proposed area o! 
supply to the application is deposited with the Administrator. 
By Rule 4, notice of an intended application must be give: 
to every local authority, company or person authorised to 
supply electricity under statutory powers within the district 
to which the proposed application refers, leaving the same at 
the offices.” 

By Rule9. Applicants for statutory powers to supply or 
use electricity for lighting or power must proceed as follows :— 

They must publish notice by advertisement of their in- 
tended application, and every such advertisement must con- 
tain the following particulars:—(1) The objects of the 
application ; (2) The address and description of the appli- 
cants ; (3) A description of the proposed area of the appli- 
cant’s operations ; (4) The names of the streets in which it 
is proposed that electric lines should be laid down within a 
specified time; (5) The address of an office in Southern 
Rhodesia, and another office within the proposed area of 
supply at which detailed information in regard to the pro- 
posed operations of the applicants can be obtained. 
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XII. Tasmania.—The Tasmanian statute book contains 
no measure which deals generally with the supply of elec- 
trical energy. In recent years, however, certain Acts have 
been passed, a study of which will serve to show the prin- 
ciples upon which the right to supply electricity will be 
conferred on a municipality. In 1900, “ An Act to make 
provision for lighting the town of Devonport by electricity 
or gas” was passed. It is provided by this Act that the 
Board of the town of Devonport may take steps to ascertain 
the cost of providing a supply of electric light for the use of 
the inhabitants. Sec. 6 provides as follows :—“ The Board 
is hereby empowered to compulsorily purchase any land and 
to compulsorily acquire any easements which the Board may 
consider to be necessary for the purpose of this Act, and for 
the purpose of facilitating and effectuating any such pur- 
chase of land or acquisition of easements. The Lands 
Clauses Act, except as hereby varied, shall be incorporated 
with this Act.” The Lands Clauses Act here referred to con- 
tains provisions very similar to those with which we are familiar 
in this country. In order to develop their works and lay 
wires, &c., the Board are given the usual powers to break up 
streets, &c., subject to their serving the usual notices on 
parties interested (Sub-secs.7—13). In the exercise of the 
powers conferred by the Act, the Board “shall do as little 
damage as can be, and in all cases where it can be done, 
shall make good such damage ” (Sec. 14). They must also 
make compensation to all parties interested in any land 
other than land purchased by the Board, in or upon which * 
any works may be constructed, or which may be injuriously 
affected by the construction and maintenance of the 
works under the Act, or otherwise by the execution by the 
Board of the powers hereby conferred, for all damage 
sustained by reason of the exercise as to such land or water 
of the powers vested in the Board by this Act. 

Sec. 17 contains the salutary rule that, in determining 
claims for damage, regard is to be had to any benefit which 
may be done or accrue to the claimant by, or as a result of, 
the provisions of the Act. Further, all claims must be made 
within three months of the notice stating that the works are 
about to be executed (Sec. 18). After the necessary works are 
constructed, if any owner or occupier of any house, building, or 
other premises in the area shall require a supply of electricity, 
a supply must be furnished by the Board at their usual rates 
(Sec. 22). The Board may also grant a supply for motive 
power. It is lawful for the Board, from time to time, to 
make such a rebatement as they shall think fit upon all 
moneys due and owing to the Board for electricity supplied 
under the provisions of the Act, and which shall be paid to 
the Board not Jater than 14 days after demand bas been 
made for payment thereof (Sec. 24). Secs. 30—33 give the 
Board power to supply electricity to places beyond the town. 
For this purpose they may make contracts with neighbouring 
local authorities. 

Secs. 34—39 comprise the usual clauses for the protection 
of public electric telegraph and telephone lines. It is pro- 
vided that the Postmaster-General may require the Board to 
erect their wires, &c., in accordance with the rules and regu- 
lations issued by the London Board of Trade. The Act also 
contains the usual clauses providing penalties for waste or 
misuse and for taking electricity without authority. 

Another Act entitled the “ Longford Lighting Act, No. 
44, of 1903,” also appears upon the Tasmanian statute book. 
This measure follows very closely that which we have just 
considered. 

XIII. Transvaal.—lIt is not easy to compile a memoran- 
dum setting forth the law of electric lighting now in force in 
the Transvaal. In “the Laws of the Transvaal, 1901,” 
translated by official request, it is stated that regulations for 
the installation and supply of electric current for light and 
power are published in the Staats Courant for June 15th, 
1898, at p. 861. It has not been found possible to consult 
this publication. 

XIV. Trinidad and Tobago.—The principles upon which 
the supply of electricity for lighting purposes is likely to be 
authorised in Trinidad may’ be collated from the Electric 
Lighting and Tramways Ordinance (No. 4 of 1901). It is 
well, however, before drawing any conclusion from this Act, 
to note the preamble which provides that :—‘ Whereas the 
acquisition and consolidation of the existing electric lighting 
and tramway systems, and the joint maintenance, operation 


and extension of the same, under rules and regulations from 
time to time made by his Excellency the Governor 


in Council would secure a more efficient service, and tend - 


to promote the development of the town of Port of Spain, 
and its environs, and otherwise conduce to the advantage of 
the public.” It will be seen from this that the object of 
the measure was to consolidate the tramways, &c., used in 
and around the town of Port of Spain. As it is probable, 
however, that any subsequent legislation in Trinidad or 
Tobago would follow the same lines, it may be useful to 
refer to some of the provisions of this Ordinance, ¢.g., Secs. 7 
—70, which relate to acquisition, construction, maintenance 
and operation of electric works and lines other than 
tramway works and lines, and to the supply of electrical 
energy through such electric works and lines. The under- 
takers, for the purposes of the Ordnance, are the Trinidad 
Electric Co., Ltd. Sec. 8 provides that “the undertakers 
shall not, at any time after the commencement of this 
ordinance, supply energy on, or except for the purposes of 
this ordinance, erect or lay down any electric lines or works 
beyond, the area of supply otherwise than under the authority 
of the Governor in Council.” It will be seen that this pro- 
vision involves the principle of prohibiting supply except 
under a Government order, but the prohibition only extends 
toone company. It does not follow that supply by a private 
person would also be prohibited. The remaining provisions 
of this Act down to Sec. 10 are rules and regulations relating 
to the supply of electricity which follow closely upon the 
lines of the Electric Lighting (Clauses) Act, 1899. 


THE FIFTH INTERNATIONAL ELECTRICAL 
CONGRESS. 


By R. BORLASE MATTHEWS, WH. EX. 


(Continued from page 723.) 


CoNSIDERING the technical question as set forth by the title 
of the subject of discussion (Electric Railway Traction with 
Alternating Current), Dr. Steinmetz said there were several 
general points that had to be first of all considered, namely, 
the advisability of adopting electric propulsion; the 
character of the apparatus available to fulfil the necessary 
requirements ; the condition of electrical enterprise ; invest- 
ments in existing electric and steam railroads. 

With regard to the types of motor available there were the 
direct-current motors, the polyphase motors and the modern 
alternating current single-phase commutating motors, each of 
which had some particular points of merit. The polyphase 
motor had a shunt motor characteristic, as it tended to 
maintain a constant speed. If it was made to run at a lower 
speed, the cost of operation was great owing to loss of energy 
in so doing. The characteristic of a series motor was one 
that was very suitable for traction purposes, for the maximum 
torque was obtained in starting, and this torque decreased 
with increase of speed. A characteristic of the single-phase 
commutation motor could be obtained, if necessary, which 
was very similar to that of the series direct-current motor. 
In considering the various types of motors, the conditions 
of service under which they were to run must not be forgotten. 
These conditions might be divided into several main classifica- 
tions, namely, street railway, rapid transit, suburban and 
interurban, trunk line, and long-distance freight service, each 
of which had its peculiar requirements. In street railways 
there were frequent stops at irregular intervals, and of varying 
duration ; the motors must, therefore, start as rapidly as 
possible, for which purpose they must possess a large starting 
torque. These requirements were best met by series direct 
current motors with series-parallel control. The induction 
motor accelerated with high torque, but bad speed limita- 
tions ; these could be overcome by the introduction of gear- 


ing, but then the acceleration would be reduced. In the- 


polyphase motor, high acceleration could not be combined with 
high efficiency at high speed, also, at less than full loads, it was 
very uneconomical, so that it was not at all suitable for street 
railway or tramcar service. 

The alternating current commutator motor had a similar 
characteristic to the direct current series motor, except that 
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the variation of torque with speed was not so great. The 
alternating current motor had losses which did not occur in the 
direct current machine. Alternating current motors could be 
designed to give the same characteristics as the direct current 
apparatus. In rapid transit service, the conditions were 
almost the same as in street railway work, except that the 
units were larger, the speeds higher, and the stops not so 
frequent. Clearly the direct current motor was also suitable in 
this case. In operating roads of this description, there were 
apt to be variations of the line voltage, owing to the larger 
units requiring larger starting current, or a number of units 
starting together, or drop due to distance from sub-station or 
feeder ; so that the polyphase induction motor would not be 
at all suitable for this work, since its torque was very sensible 
to voltage variation. 

The maximum torque obtainable did not as a rule depend 
on available voltage, since the wheels would slip long before 
it could be exerted. Should induction motors be adopted, 
the maximum voltage drop that was likely to occur in the 
system must be very carefully considered before designing 
them. In trunk line passenger service the rate of acceleration 
was much less than everyday practice in street and rapid 
transit service, and was not so essentially needed, for this 
reason the adoption of the single-phase, ard also, possibly, 
the polyphase, motor might be entertained. In freight 
service the highest possible economy must be maintained ; a 
large surplus torque was required for starting, which it was 
not necessary to maintain at the higher speed. Economy was 
essential in ascending grades, in which case the sacrifice of 
speed was not important. 

In considering the respective merits of the alternating 
current and direct current motors, the existing network 
and method of management of railways in America 
and other countries must be taken into account. At 
present it was a system of large units at long intervals, 
which, of course, was not the most efficient method of 
electrical operation; so if the latter method was to be 
adopted an entire re-organisation would have to be brought 
about. If time-tables could be dispensed with, as was at 
present done on the rapid transit and local electrical lines, by 
reason of the frequent trains, it would certainly be a great 
convenience to the public, and would consequently result in 
an increased popularity and revenue. The motor that was 
adopted for running over long distances must be capable of 
being run over local direct current systems, so, for this 
reason, if an alternating current motor were adopted, it must of 
necessity be the single-phase aiternating-current commutator 
motor, which was applicable to a 500-volt direct-current cir- 
cuit. The majority of distribution systems were operated at 
a periodicity of 25 cycles, so the type of motor adopted 
should work on this frequency. This Dr. Steinmetz stated 
was a periodicity of which there was no doubt that it was 
particularly suitable. 

Prof. J. Perry, in taking part in the discussion, said 
that it had been a primary object with him in coming to 
America to learn something of the single-phase systems in 
that country, but unfortunately for him he had been unable 
to attend a very important paper on this subject which had 
been read on the previous day, as he learnt since his arrival 
that he was expected to be present at a paper of inter- 
national importance dealing with the much vexed question 
of units. He also stated that in his opinion, everything 
depended on the development of the single-phase motor, and 
referred to some early experiments which he had himself 
carried out in this direction. 

Mr. B. Lamme referred to the early history of electric 
traction, when many different types of motors were experi- 
mented with, the series motor alone surviving, and to the 
development of the latter a good deal of attention was paid, 
500 volts becoming the accepted standard pressure ; but, as 
the systems were extended, transmission difficulties entered 
into the field, which were met first by the use of motor- 
generators, and then by aid of. rotary converters’ in. con- 
junction with high tension transmission. The superiority of 
the rotary converter over the motor-generator was evident, 
but manufacturers experienced difficulties in working with 
the then standard frequencies of 125 or 133 cycles per second,. 


the machines becoming heavy and cumbersome, so the. 


necessity for the adoption of a lower frequency became 


urgent, Having in view the probable development’ of the. 


A.c. commutator motor, the engineer of the Niagara Falls 
plant specified a periodicity of 16% cycles ; the Westinghouse 
Co. objected to this as being impracticable, offering, as an 
alternative, 334 cycles, Eventually a compromise was made, 
and 25 cycles adopted, which had since been almost universally 
adopted as a standard for rotary converter work. Shortly 
after this system came into use, it was recognised that 
an alternating current system might be used entirely. The 
polyphase motor being the most successful in factory use, was 
then experimented with, having in view its ultimate adoption 
as a railway motor ; it did not, however, possess a good series 
characteristic, which was early recognised as being an 
essential qualification for a railway motor. Mr. Lamme 
then gave a brief résumé of the work of his firm, which led 
up to the present type of motor. One of the chief difficulties 
then encountered was that the periodicities employed were 
too high. Eventually the commutator type of motor was 
employed. Mr. Lamme further explained that there were 
two successful types of motor suitable for operating with a 
single-phase alternating current, one the transformer, or 
repulsion motor, and the other the pure series motor. The 
first could be adapted, but was not very suitable for operating 
on a direct-current circuit, while the latter could be used 
without difficulty on either system. A difficulty was 
anticipated in the objections: that would be raised to 
the switching-over apparatus, but fortunately they had 
not as yet received any complaints. The alternating- 


‘current series motor varied its speed with the applied voltage, 


so a potential control could be adopted, an induction 
regulator being employed to avoid the troubles due to 
opening the circuit, and also such a control would evable the 
single-phase motor to meet the line voltage variation. 

The problem of operating two motors in series per- 
manently was then referred to, the difficulty, of course, being 
that should one motor slip the other would get double the 
voltage it was constructed for across its armature ; to obviate 
this each pair of motors was supplied with a balancing trans- 
former placed across the terminals of the two motors which 
were connected in series; the middle point in the balancing 
transformer being connected to a point midway between the 
two motors, so that neither motor could take more than its 
share of the voltage. 

It seemed likely that each railway would select its own 
periodicity in accordance with the conditions of its road and 
the requirements of traffic. 

Dr. DryspALE, after congratulating the American engi- 
neers on their success in developing the single-phase motor, 
reminded them that they must not overlook the high start- 
ing efficiency of the Ward-Leonard system ; apart from other 
advantages, this was « most important point in any system. 
Healso referred to the good features of Mr. Arnold’s electro- 
pneumatic system. 

Mr. B. J. ARNOLD mentioned the fact that his was the 
first single-phase system to be put into successful opera- 
tion in America. 

Mr. F. J. SPRAGUE was then called upon to speak, being 
introduced as ‘‘an engineer young in years but old in deeds, 
the father of electric railroading,” but owing to the lateness 
of the hour he only spoke briefly. In his opinion it was a 
very important problem that they had before them, when they 
were asked whether electricity could be used on trunk lines. 
Mr. Arnold was hopeful, and so was he. The reasons, how- 
ever, would not be on the score of efficiency, or economy, or 
eeithetic demands, but rather those determined by the hard 
and fast rule of financial necessity. The reasons that would 
hold on one road, were not those that would hold on others. 
He thought it would be largely introduced at first by the 
purchase of the competing electric railroads which had 
obtained franchises, and were contiguous to, and competing 
with, the existing main railways. 

Prof. Extrau THomson humorously pointed. out that 
formerly there were two camps of electrical engineers between 
whom battle was always raging, the direct-current camp an 
the alternating-current camp. Now, however, it looked to 
him as if one camp would suffice for both, for with the 
introduction of the series alternating-current motor, they 
were in agreement with each other. He then referred to 
some of his early experiments in 1886 with a small repulsion 


motor, which he had succeeded in getting to run successfully 


on a 125-cycle circuit. He thought there was very little 
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dissent as to the future of electric traction, and the par- 
ticular form of motor that would be adopted was, without 
doubt, the alternating current commutator motor, which 
could be used on an alternating current or direct current 
circuit, 

The discussion was then closed so as to allow Col. R. E. 
Crompton to read a paper on the “Standardisation of 
Dynamo-Electric Machinery.” 

Col. Crompton stated that this paper was presented in 
the hope that the British Standardisation Committee might 
have the benefit of the ideas of the members attending the 
Congress. At the early meetings of the Committee it was 
decided that no attempt should be made to prescribe 
standard dimensions or shapes which might hamper future 
development in design, but rather to confine their recom- 
mendations to such points as would ensure uniformity in 
nomenclature, outputs and test conditions; the. views of 
both users and manufacturers to be carefully considered 
before standard pressures, frequencies, outputs, and speeds 
were decided upon. 

It appeared desirable that in place of the many patterns 
and sizes that existed at present, a standard list should be 
selected of a sufficient number of sizes to fill the ordinary 
requirements, and that these sizes should be so marked, and 
their output under various working conditions should be so 
clearly defined, that any purchaser of a standard machine 
should always be able, by referring to his table of standard 
conditions, to determine with accuracy exactly what the 
manufacturer guaranteed when he attached the standard 
mark toa machine. The procedure of the Committee in 
circularising those whom this standardising most concerned, 
with a list of questions, the answers to which were tabulated 
and discussed before the Committee, was then explained, 
and the interim report of the Committee was appended to 
the paper. 

At the conclusion of Col. Crompton’s paper, the meeting 
was adjourned, and a photograph of the whole party taken 
on the steps of the Festival Hall, before proceeding to the 
main Electricity Building, where the Engineers’ Club of 
St. Louis entertained them to lunch. 

This day, Wednesday, September 14th, was set apart as 
“ Electricity Day” on the Louisiana Purchase Exposition 
official programme ; so in the afternoon a procession was 
formed representing electricity and the electrical trades, 
which paraded the grounds, headed by a company of the 
Jefferson Guards, Such a procession is typically American, 
every special “day” having its own parade. 

In the evening the exhibitors in the Electricity Building 
held a reception in honour of the members of the Congress. 
This reception was held in the Electricity Building iteelf, 
which was specially decorated for the occasion, the general 
public being excluded. Music was provided by several 
bands, and light refreshments were served in the South 
Balcony, from which a splendid view could be obtained of 
the illuminations on the Festival Hall and cascades. 

On Thursday, September 15th, papers by the following 
authors were read and discussed :— 


Section A.—Rosa and Grover, Guthe, Child, McLennan, Lewir, 
Pender, Pupin, Thomson, More, Nagaska, Elster and Geitel. 
Section B.—Ryan, Rosa, Lloyd and Reid, Thompson, Day. 
Section C.—Lorenz, Carhart and Hulett, Ostwald, Richards, 
Heroult, Kennelly and Whiting, Guthe. 
Bo ntgs D —Blackwell, Buck, Converse, Gerry, Kelly and Bunker, 
isher. 
Section E.— Feldmann and Herzog; Blondel, Steinmetz, 
Lombardi, Nichols, Poulsen. 
Section F.—Behr, Rasch, Sprague, Stillwell. 
Section G.—Fleming, de Forest, Fessenden, Stone, Solari, Hayes. 
Section H.—Boggs, Dickson, Herdman. 


The meeting of Section C, which was their last meeting, 
was held in conjunction with the American Electro-Chemical 
Society. Section G also had a joint session with the Inter- 
national Association of Municipal Electricians. 

This being “ St. Louis Day,” the meetings were adjourned 
as early as possible, so as to allow the members to go to the 
exhibition. This was quite a record day for the World’s 
Fair, close upon half a million persons passing through the 
turnstiles. 
kw The! programme of the papers read on Friday was as 


‘200 being present. 


. Section A.—Arrhenius, Barns, Bauer, Brace, Rutherford, Webster 


Nichols, Wilson. 
Section B.—Hobart, Adams, Rushmore, Heyland, Blondel. 
Section D.—Hancock, Hayward, Mershon, Nunn. 
Section E.—Rateau, Hodgkinson, Emmet, Goettling, Green, 


Haskins, Potter. 
Section F.—Sever, Parke, Duncan ; and continuation of discussion 
commenced on Wednesday on “ The Alternating Current Motor in 


Railway Work.” 
Section G.—Sever, Touanne, Kelsey, Stanton. 


Sections F and G held a joint meeting to hear the paper 
by Prof. G. F. Sever on “ The Electrolysis of Underground 
Conductors,” afterwards separating to continue with their 
own special papers. 

In the afternoon, the Commissioner-General of Great 
Britain and Mrs. Watson received the President, delegates 
and other members of the Congress at the British National 
Pavilion in the World’s Fair grounds. Afternoon tea was 
served by Indian attendants on the terrace. This form of 
refreshment was especially appreciated by the ladies, who 
had missed their customary afternoon cup of tea during the 
time they had been in America. The building was hand- 
comely furnished with antique carved oak furniture. The 
chimney-piece and wall decorations were also in carved 
oak, 

In the evening, the St. Louis Reception Committee gave 
a banquet in honour of the foreign members of the Congress 
at the German National Pavilion in the Fair grounds, over 
Director F. W. Lehmann, of the 
Louisiana Purchase Exposition, was in the chair, and the 
following responded to the toasts :—Mr. R. Kaye Gray, Dr. 
Lewald (Commissioner-General of Germany), Prof. Ascoli, 
Prof. Elibu Thomson, Mr. R. Hammond, Mr. J. Lieb, and 
Mr. Bion J. Arnold. 

After the dinner, an exhibition was given of a 25-cycle, 
100 kw. transformer in operation, the ratio of transforma- 
tion being such that with 110 volts on the primary, 
1,100,000 volts could be obtained on the secondary. 
This transformer was exhibited by the electrical engineering 
department of the Purdue University, having been built for 
experimental research work, and is, withont doubt, the 
biggest, highest voltage transformer ever built for the 
periodicity of 25 cycles per second. The transformer was 
placed in a wooden tank and surrounded by about 2,500 
gallons of insulating mineral oil. Am overhead line, a 
couple of hundred feet in length, was constructed, with 
large mushroom-type porcelain insulators, tested for 60,000 
volts, which in their turn were insulated by mounting on 
6 ft. lengths of fibre cable-insulating duct. In parallel with 
this line a spark gap was arranged, consisting of two 
inclined aluminium rods, which were put about 5 ft. apart, 
and across this distance some very fine jump-spark dis- 
charges were obtained ; the whole overhead line glowed as if 
phosphorescent, appearing like a continuous brush discharge, 
A pressure above 500,000 volts could not be obtained, 
because when this was exceeded, discharges took place on to 
the roof of the temporary transformer house, which was not 
large enough. Fortunately the weather was dry, so that 
very little trouble was experienced with the insulators, 
though one eventually failed. 

(To be continued.) 


ELECTROCUTION. 
By GEORGE H. FAWCUS. 


THE paragraph in the issue of the ELecrricaL REvIEw, 
dated October 14th, 1904, on the subject of Execution by 
Electricity, has a greater interest when compared with the 
long list of fatalities which have occurred in particular on 
the electrified sections of the Lancashire and Yorkshire and 
the North-Eastern Railways. 

The voltage in use on these lines may be said to te 
medium, and in cases of electrocution the actual’ voltage 
received by the' victims ;is; probably less than that of the 
line, even to a considerable extent, as it may be assumed that 
in- many instances the ‘current has to pass through the 
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clothing at one point of contact at least, by the fact that — 


the victim is discovered “ lying across the line,” 

On the traction and lighting systems using the medium 
voltage of, say, 500—600, it is by no means uncommon for 
officials and workmen engaged thereon to receive shocks of 
these voltages, with no more serious result than a severe 
shaking, and, perhaps, burns of from slight to serious 
extent. A fatal termination to such shocks is comparatively 
very rare. 

In the case of the man constantly employed on systems using 
these medium pressures, it would appear that either bis 
familiarity with the ‘‘ nasty shock ” breeds a contempt (per- 
sonally assumed, or by the experience and conversation of 
others) that allows him to retain his presence of mind, or his 
experience in accidental shocks teaches him to act quickly, and 
in the manner that will free bim from an undesirable con- 
tact. 
While there is no doubt that in the majority of such cases 
freedom may be gained by a single movement of the limbs, 
and the shock is thereby only. momentary, the writer has 
witnessed men receive 550-volt shocks for fully 30 seconds 
in a manner that left little doubt that they received the full 
voltage through the entire length of the body, with no 
worse results than slight blistering of the skin at points of 
contact. Where signs of death have been apparent after 
shocks of a similar description, restoration by artificial 
means has not been infrequent. 


The New York correspondent of the Lancet, quoted in 


the above-mentioned paragraph, describes the application of 
1,750 volts, followed by one of 1,900 volts, to the same man 
without fatal result; and, in the case of another man, four 
applications of 1,700 volts before he was declared to be dead. 
He further states that, in many cases, death is ‘ believed to 
be due to the necropsy, which is at once made, and not to 
the electrical shock.” Such a statement could not be made 
without having several such casey in mind, and ample 
evidence to justify such a belief. 


This is only a continuance of the effects experienced in — 


America by the electrocution of criminals, which, besides 
having raised the question as to the humanity of execution 
by this means, still denotes the difficulty in many cases of 
causing d-ath, wnder the most favourable conditions, by the 
application of voltages at least three times as great as those to 
which so many have fallen victims in this country. 

With reference to the fatalities resulting from the medium 

voltages of our own electrical systems, the burning effects 
and, perhaps, other mechanical injury have often been severe, 
but those sustained by the means used for electrocution must 
be still greater, even where death has not ensued. 
- Bearing these facts in mind, it is not difficult to suppose 
that, in addition to the mechanical injury to the body, there 
may be another agent assisting to destroy life, following 
shocks of voltages which, until recently, have not been con- 
sidered highly dangerous. 

A subject of such importance alike to the general public 
and to the officials responsible for the safe working of our 
electrical undertakings, demands the consideration it is now 
receiving ; there can be no detail which has any bearing 
on the subject, too insignificant to be taken into account, 
and the following facts suggest a course that may prove of 
value :— 

1. The recent fatalities on electrical systems have been 
confined mainly to the trespassing public; the officials 
and workmen connected with these systems being rarely 
involved. 

2. Similar shocks to those which have proved fatal to the 
trespassing public are of frequent occurrence to men con- 
stantly engaged on electrical undertakings, but seldom with 
serious results. 

3. Much difficulty is experienced in the execution of men 
by electric shock, even with high voltages. 

4. The cases described in No. 1, and the fatalities to men 
engaged in electrical work (usually by high voltages) are 
brought prominently to the public notice by the daily Press. 

5. The general public are ignorant of the fact No. 2, and 
No. 3 has not aroused the public interest in the same degree 
as No. 1. 

6. To the general public electric shock, irrespective of 
voltage, is fast assuming the alarming aspect of something 
which an instant death is certain to follow. 


It does not seem unreasonable to suppose that, with only 
the fatal cases brought to his notice, a man on receiving a 
severe shock from which he might extricate himself by 
retaining his ordinary faculties, if not his presence of mind, 
is seized with a mental panic sufficient in itself to cause 
complete paralysis of all muscular effort. That paralysis 
does occur is well known, notwithstanding the fact that a 
sudden electric shock usually causes excessive muscular 
action, advantageous to the release of any members in simple 
contact with the conductors. 

The immediate cause of death is ascribed to mechanical 
injury to the body, which it may be supposed is not as serious 
as in the cases of unsuccessful attempts at electrocution of 
criminals, so many of which are reported as failures elec- 
trically ; but is it not possible, even probable, that the imme- 
diate cause of death is mental. panic or shock to the nervous 
system; or that the victim may be said to have died from 
fright ? 

Whatever the cause, it might be of some value to the 
public if steps were taken to publish such information 
respecting the effects of electric shock as would clear the 
public mind of the vague and exaggerated terrors of the 
“live rail,” fed as it is by the equally ignorant daily Press, 


A LARGE HOSPITAL INSTALLATION. 


Two new infectious diseases hospitals were recently officially 
opened by the Lord Mayor of Leeds; they are situated at Seacroft 
and Killingbeck, and distant one from the other a quarter of a mile 
on opposite sides of the Tadcaster Road about three miles from the 
centre of the city of Leeds. The Seacroft Hospital has 42 separate 
buildings, and accommodation for upwards of 500 patients, 102 nurses, 
and 72 female servants, and 40 male officers. Killimgbeck consists of 
16 buildings, giving accommodation for 100 patients, nurses, and 
servants. The whole of the works have been designed by, and 
carried out under the supervision of, Mr. Edwin T. Hall, F.R.1.B.A. 
Messrs. Shepherd & Watney, of Leeds, were consulting and super- 
vising engineers for the electric plant and installation, and Mr. 
— G. Hillier, of Manchester, for the boilers and steam 
piping. 

The engineering works, plant, &c., consisting of three high 
pressure Lancashire boilers, 28 ft. x 7 ft. 6 in, fitted com- 
plete with Hopkinson mountings, valves, &.; and three low 
pressure boilers, 30 ft. x 7 ft., fitted with Messrs. Hopkinson’s 
mountings, valves, &c, were supplied by Messrs. Clayton, Son and 
Co., Ltd., Leeds; Messrs. Green supplied an economiser consisting 
of 144 pipes, six pipes wide, built in two groups. 

The boiler steam mains and connections, consitting of duplicated 
6-in. cast-iron pipes, jointed with Taylor’s corrugated copper rings, 
are taken to two cast-iron steam separators, 15 in. bore, 3 ft. deep, 
fitted with inside diaphragm plate and Reflex water-gauges. The 
teparators are drained by meansof a #-in. Sentinel steam trap, with 
valves and bye-pass arrangements; duplicated 5-in. cast mains are 
taken across the engine house, with 2}-in. bore copper pipes from 
each main connected to the 24-in. engine stop valves. 

A cast-iron pipe range is taken from three 6-in. x 4-in. x 6-in. 
Worthington feed pumps for economiser and boiler feed purposes. 

The whole of the condensed water from the steam mains, electric 
and laundry engines, calorifiers, kitchens, laundry, &c., is taken to 
the cast-iron hot-well fitted at the suction end with three filtering 
grids, so that no water can pass except through the towelling. 
The hot-well provides the hot boiler feed during the day load. 
The contractors for this were Messrs. Dargue, Griffiths & Co., Ltd. 

There are three Belliss & Morcom-E.(’.C. 50-kw. compound- 
wound sets, and one of 18 kw. by the same makers. The 
main switchboard consists of four dynamo panels, one meter 
panel, and two feeder panels; each dynamo panel is fitted 
with ampere and voltmeter, two-way voltmeter switch, shunt 
reaistance switch, two single-pole fuses, one double-pole 200-ampere 
switch, one circuit-breaker, and automatic reverse current cut-out. 
The meter panel contains two watt-hour-meters fir 450 and 150 
amperes. ‘The feeder panels contain four ammeters reading to 150 
amperes, four single-pole fuses, four single-pole switches, four 
circuit breakers, with automatic overload release, for 150 amperes 
normal maximum. For this work the contractors were the Electrical 
Construction Co., Ltd., Wolverhampton. ; 

The water for the heating and hot water supply is heated in 
calorifiers by exhaust steam, and carried in a continuous circulation 
from a central station adjoining the engine house, through the ring 
mains, services, and circulations, returning to the calorifiers. The 
calorifiers are also supplied with live steam reduced to 5 lbs. per 
sq. in. pressure, which can be used when the exhaust steam is not 
available. 

The feeders and distributors amount to upwards of 34 miles of 
concentric lead-sheathed armoured B.I. & Helsby cables, and have 
been ron partly in stone troughing filled in solid with pitch, and 
partly on multi-step cast-iron brackets, in subways. The feeder, 
distributor, junction and service boxes, amounting to upwards of 
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100, are of cast-iron, filled in solid with pitch, and were supplied by 
tbe B.I. & Helsby Cables, Ltd. . 

The wiring is carried out on the dcuble-pole distributing fuse- 
board system for 2,800 lights, on |2,400 switches. The wires are 
laid in American whitewood casings of special rounded section, and 
looped from terminal to terminal. The casings are multi-grooved, 
one groove for one circuit. The fittings in the wards are steel- 
bronzed plain tube pendan'‘s, with loose non-rotating joints. 

A telephone exchange is provided, arranged for 100 lines. The 
cables and wires are insulated with pure and vulcanised rubber, 
enclosed in lead sheathing, partly ran underground in wood trough- 
ing filled in solid with p:tcb, and partly in the subways, the cor- 
nections being made. by the means of about 3 dozen connecting cast- 
iron watertight boxes. 

The fire alarm installatiop, consisting of about 30 bells, is also 
fixed in the various buildings occupied by the staff. The bells are 
rung simultaneously by means of switches in the Gate Porters’ 
Lodge. The wiresare vulcaziced rubber, lead sheathed, and are run 
in wood troughing, filled solid with pitch, and laid underground ; 
local batteries are supplied for ringing the bells, the circuit being 
closed by means of relays. The whole of this work has been carried 
out by Messrs. J. H. Taylor & Co., Huddersfield. 

Two complete laundry plants have been installed, one steam and 
one electrically-driven. The steam engine is of 16 u.p., and the 
motor 12 

Two complete kitchen plants have been suppiied, and the labour- 
raving plant is electrically-driven; this also applies to the bakery 
plant. An electric goods lift has also been supplied and erected by 
the Leeds Hydraulic and Engineering Co., Ltd. 

It is interesting to note that in connection with the scheme 
there are 8 miles of drains, 464 miles electric light and telephone 
wires, and that 80,000 ft. of electric light wood casings have been 
used, 


DESIGN OF ARMATURE COILS.* 


INNUMERABLE formu! are available for determining the electrical 
design of the armatures of direct-current macbines, but few reliable 
equations can be fcund which treat of the mechanical form of the 
coils. The formule given below are intended for use after the 
electrical design of the machine has been completed, and they serve 
for designating the proper shape to be given the coils in order most 
economically to employ the space at the end of the core. It is 
assumed that all work is completed except the final shaping of the 
coils, so that they may properly overlap. some 
Referring to the accompanying figures, the follow:ng notation 

will be used :— 

A = developed arc of radius p (fig. 1).' 

B = scaled distance obtained from fig. 1. 

C, = clearance between coils (see formula 5). 
C, = clearance between bundles (see formula 8). 

= diameter of armature at centre of upper coil. 
Dg = diameter of armature at bottom of upper coil. 
Ds = diameter of armature at bottom of lower coil. 
radius (see fig 1). 
constant (taken as 3 in.), 
constant, subject to alteration; for armature under 
12 in., H = Zin; over 12in, = 4 in. 
K = constant for enlarging scale (say 10). 
mu = total number cf coils, including dead coils, if any are 
present. 

N = total number of slots or bundles of coils. 
P = teeth included by each coi), or throw of coil minus 1. 
T 
r 


ou 


= thickness of coil wire, insulated (wire winding), or 
= thickness of bundle-copper, bare (ribbon winding). 


= 3 + 2 in. (see fig. 2). 


W; = over-all thickness of coil, including its pro rata of 
bundle wrapping, outside of slot. 
W. = over-all thickness of bundle outside of slot. 
x and y = available spaces fcr coil ends (see fig. 1). 
8 = coil span from centre to centre of slots. 
6 = f/2 angular measurement (eee fig. 1). 


From the above and by use of fig. 1 the followirg equations can 
- be developed :— 
6 


_ 3860P 
a) 
= 
(2) 
— 
(3) 
r= (4) 
= (Ww, (5) 
x= (6) 
_ Dg 
(7) 
= (Wy + C2) (8) 
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For wire windings, formule (3), (4) and (5) are used; for ribbon 
winding, formulz (6), (7) and (8). 

Tae formulz given are applied in the desiga of coil forms, accord- 
ing to the following process:—Draw preliminary end elevation, as 


A 3B > 


Line Iron { 


OF Corn Space AND In Prace 
ON ARMATURE. 


seen in fig. 1, under the assumption that 0 = 8/2, as s‘ated. Then 
lay out a diagram of the developed plan (fig. 1) with the help of the 
formule. Strike arcs r,r (fiz. 2) from points shown and make > 
and } parallel to a and a, to locate the point d,on which, as a 
centre, construct the ha'f turn (or bundle). For ribbon coils the 
half turn will be radial to shaft, a3 ehown in figs. 1 and 2. For wire 
coils the half turn will be oblique (fig. 3). The angle of obliquity 


Fig. Hal F-TuRN: 
FOR WIBE Cor. 


Fie. 
FoR Colt. 


is determined by trial, by tracing two adjacent coils (or burdles),. 
allowing minimum clea‘ance of ‘10 in. for armatures of 10 in. 
diameter and smaller, and ‘15 in. for larger armatures. 

Complete the end elevation and project to the plan view, joining 
the active conductor to end connectiors by arcs of } in. radius. 


| 


Fic. 4.—View or Ripzon Corn. 


After d in fig. 2 is located, project it to end elevation to find true 
location of half turn. Project upper and lower legs of coil from 
end elevation and complete plan view, as per fig. 4. 

Formers for wire coils are laid out for individual coils, with wind- 
ing space sufficient for insulated wires, omitting varnish and bundle 
insulation, but allowance is made for all insulation and varnish in 
figuring theend clearance, Formers for ribbon coils are laid out 
for bundles with winding space for bare copper only. Bundles are 


' figured for clearance with all insulation a-.d varnish sllowance. 


The insulation and clearance allowed for armature coils on the 
section outside of slots is—varnish on wire, add ‘003 in. to diameter; 
tape on coi], ‘006 in. per layer; varnish on coil, ‘004 in.; double 
thickness of varnished tape overlapping one-half, 04 in. for both 
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sides of the bundle. The clearance between bundles for armatures 
under 12 in. diameter, ‘02 in. for one coil, ‘025 in. for two coils, and 
‘03 in. for three coils. For larger armatures the corresponding 
values would b3 ‘03 in. for one coil, ‘035 in. for two coils, and 03 
in. for three coils. 


NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal .P, Tompson & Co., Electrical Patent 
Agents, , High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


22,287. ** Improvements in electrical switches.” A. P. Lunpserc and G. C. 
LunpBERG. October 17th. (Complete.) 

22,290. ‘Improvements in safety devices for the trolley poles of electric 
cars.” J. HawLey, Lrp., and D. R. W. Harpman. October 17th. 

22,296. ‘ Improvements in electrical ignition apparatus for internal com- 
bustion engines.” P. Richarpson. October 17th. 

22,342, “Improvements in arc-lamp electrodes.” Kor1inc & MATHIESEN 
AcTIEN-GESELLSCHAFT. (Date applied for under Patents Act, 1901, October 
81st, 1903, being date of application in Germany.) October 17th. (Complete.) 

22,855. “Improvements in or relating to telephone installations.” DrvuTscHE 
TreLEPHON WERKE, R, Stock & Co., G.m.b.H. (Date applied for under Patents 
Act, 1901, August 25th, 1904, being date of application in Germany.) October 
17th. (Complete.) 

22,362. ** Improvements in connection with aro lamp hoisting gear and 
fittings for the same.”’ Crompton & Co., Ltp ,and E,W. Axssort. October 17th. 

22,364. ‘*Improvementsin electrical switches.’’ Crompton & Co., Lrp., and 
E. W. Aspott. October 17th. 

22,868. ‘Improvements in means for generating intermittent electric currents 
for igniters of oil engines and other purposes.” EF, W. Howortu. (M. P. Ryder, 
United States.) October 17th. (Complete.) 

22,869. ‘‘Improvements in means or apparatus for regulating the difference 
of potential between portions of electric current distributing systems.” A. F. 
Berry. October 17th. 

22,401. ‘“‘Improved automatic signalling apparatus for electric tramway.” 
C. J. October 17th. 

22,404. ‘‘A simple device for preventing broken trolley wires on electric 
tramways from falling.”” W.C. Kirwan and K. Quaynry. October 18th. 

22,448. ‘Combined telephone and sounding telegraph.” A. H, ANDERSON. 
October 18th. 

22,470. ‘Improvements in and relating to filaments of the kind used in 
incandescent electric lamps and in processes of manufacturing said filaments.” 
E. A. Caroran. (W. R. Whitney, United States ) October 18th. 

22,479. ‘Improved electric lamp” E, TT. Pickup and W. 
October 19th. 

22,505. “Improvements in doors adapted to be opened and closed by elec- 
trically-controlled means.” P, Wricut. October 19th. 
‘Blowing magnet arrangement for arc light lamps.” H. Beck. October 

ith. 

22,517. “An improved mount or backing block for stereotype, electrotype, or 
other plates used for printing.” F. Hannanrand G. Ricuter. October 19th. 

22,519. ‘Improvements in electrical circuit makers and breakers.’ W. 
MorGan and W. H.W. Proctor. October 19th. 

22,522, ‘Improvements in arc lamps.” J. M. WELLINGTON and W. F, 
DANIELL, October 19th. 
‘Improvements in electrical connections.” H.V.Howarp. October 

th, 

22,536. “* Auxiliary appliance for the prevention of the occurrence of excess 
pressures on switching on and off electrical installations of high voltages.” 
Siemens Bros. & Co., Lrp. (Siemens-Schuckertwerke, G.m.b.H., Germany). 
October 19th, (Complete,) 

22,544. ‘Improvements relating to the overhead trolley wires or conductors 
of electric tramways and the like.” S. W.MircHELL. October 19th. 

22,616. “ Improvements in, or connected with, the wiring of telephone or other 
electrical plants.’’ A, P. Hanson. October 20th. 

22,628, Improvements in electric arc Jamps.” J. Brocxix. October 20th. 

_ 22,681. ‘* Improvements in methods of exciting electro-magnets by alternat- 
ing electric currents.’”” M. Latour October 20th. (Date applied for under 
Patents Act, 1901, October 20th, 1903, being date of application in France.) 
(Complete.) 

22,647, ‘* Improvements in electrical re:istances.” F. Moy and P. H. 
Basti£. October 20th, 

22,652. ‘Improvements relating to circuit breakers.” F. R. McF 
and A. F, Curistmas, October 20th. (Complete ) anes 

22,€58, ‘Improvements in electric motors.” €1EMENS Bros. & Co., LTD. 
(Siemens-Schuckertwerke G.m.b.H., Germany.) October 20th. (Complete.) 

of dynamo tric h » for bearings and for otherariicles.”. THe M 
CruciBLeE Co, Lrp., and W. Speirs. October 20th. 

22,665. ‘Improvements relating to circuit breakers.” R, MoF 
and A. F. Curistmas, October 20th. (Compl te.) ” een 

22,690. ‘‘ Improvements in electrical generators and motors.” R.E, Work: 
MAN. Ootober 

22,706. ‘Improvements in electricity meters.” CHamMBERLAIN & H 
andS. H. HoLpen. October 2ist. 

22,731. “Improvements relating to electrical tracticn overh<ad 
equipment.” A. ScHIERWATER, October 
in rs: for treatment of gases,” 

HE British THomson-Hovston Co., Lrp, e General E! 5 
Btates.) October 21st. 

22,744. ‘‘Improvements in electric switches.” Tur British THomgon- 
Houston Co., Ltp. (The General Electric Co., United States.) October 21st, 

nstent v e and frequency into continucus currents of 

«Facet, October 21st, (Complete.) 

22,768. ‘‘Improvements relating to the conductors or live rail: i - 
tric railways and the like.” RW Scott. October 22nd, 

22,789. Improvements in dynamo-electric machinery” 
Co., Ltp., and J. G. Witson, October 22nd, 

22,793. “Improvements in or relating to starting and controlli 

or electro-motors.” G. H. October 22nd. 

22,608, ‘‘Improvements in alternating-current motors.” 

October 22nd. (Complete.) 

22,818. ‘‘Improved scraper for electro-magnetic separator.” E. H. Geist, 
Exvectricitats ACTIEN-GESELLSCHAFT. October 22nd. (Date so for under 


Patents Act, 1901, Janu 1901,. 
Fayre Pay ary 18th, 101, being date of application in France.) 


23,817. in and relating to electric power transmitting 
HE Britis THomson-Hovston Co., Lrp., and B. Hopps. October 

22,818. “Improvements in and relating to systems of control for electrically 
operated doors.” Tar British THomsoNn-HovsToN Co., Ltp. (The General Elec- 
tric Co., United States.) October 22nd. 

22,919, Improvements in alternating current electric motors.””’ THE BrITIsH 
Tuomson-Houston Co, Lrp, (The General Electric Co., United States.) 
October 22nd, 

22,820. “Improvements in and relating to variable speed windings for 
alternating current motors.” THe British THomson-Hovston Co., Lrp. (The 
General Electric Co., United States.) October 22nd. 

22,821. ‘‘ Improvements in and relating to windings for alternating current 
motors.” THE British THomson-Hovuston Co., Lrp. (The General Electric 


“Co, United States.) October 22nd. 


22,822. ‘‘ Improvements in and relating to alternating current electric motors.” 
Tue British THomson-Hovston Co,, Ltp, (The General Electric Co., United 
States.) October 22nd. 

22,828. ‘Improvements in the control of electric motors.” THE Britisu 
ae Co., Lrp. (The General Electric Co., United States.) 

er 22nd. 


PATENTS EXPIRING DURING 1904. 


(Continued from page 728.) 


6,569. “Improvements in electrical measuring instruments.” H. H. Lake. 
(E, Weston) April 29th, 1890. A movable coil through which the current 
passes is suspended between the pole-pieces of a permanent magnet and a 
fixed iron cylinder; the movement of the coil is opposed by two spiral springs 
of non-magnetic material wound in opposite directions, and each connected at 
one end to an adjustable arm for varying the tension. Three concentric 
resistance coils copnected together are so arranged that by using the terminals 
the current is caused to pess through the resistance coils and the movable 
coil. Adjustments are provided for levelling the scale plate, and sliding it 
obliquely for correcting small errors of calibration, and the parts are so con- 
nected together that the pole-pieces, coil and scale plate may be separated as 
a wholefrom the magnet. An insulating push-piece is provided with projecting 
stops, and is normally pressed upwards by a spring, the stops then passing into 
recesses in a sleeve. When the push is pressed downwards, the circuit is 
completed, and may be maintained by turning the pin so as to move the stops 
away from the slots. 


8,242, ‘Improvements in and relating to electric welding or metal-working 
apparatus.”’ W. R. Lake. (H. Lemp.) May £7th, 1890. Relates to electric 
welding apparatus, The wires to be welded or otherwise operated upon are 
held in two clamps, one of which rests on, or is bolted to, or formed integral 
with, the secondary ofa transformer. The other clamp is movablein V-guides 
on the transformer, copper rollers being preferably interposed between the 
secondary and the clamp. The clamp may rest on its bed by gravity, or may be 
pressed down by spring rods, having rollers which run beneath projections on 
the secondary. Devices such as an interchangeable block and lever acted on 
by a pivoted bar or any other suitable devices, may be used for holding the 
work. The primary of the transformer is connected to a source of alternating 
currents, 


8,534, “Improvement in secondary batteries on electrical accumulators.” 
N. pg Bernapos, L. Howarp and J. H Luoyp. June 2nd, 1890. The joints, 
connecti &e., of dary batteries are united by electric welding instead of 
soldering. The invention is particularly applicable to the plates of electrodes 
described in Specification No. 14,024, a.p, 1887, which consist of lead plates with 
strips of lead soldered to them. 


9,861. “Improvements in electric reduction of metals and in apparatus 
therefor.” T.L,Wittson. June 17th, 1890. Relates toa process of and appa- 
ratus for electrical smelting or reduction for the production of aluminium and 
its alloys, or other refractory elements or alloys thereof, such as boron, silicon, 
calcium, chromium, titanium, &c., as well as iron and steel. The metals or 
ores are heated in an electric arc between the metal or ore and an electrode, 
and a reducing agentis introduced between the potnt of liberation of oxygen or 
other corrosive agent and the electrode, in order to protect the latter. The 
apparatus consists of acrucible placed in a recess in a refractory hearth, and 
protected from the air by a cover luted on. Through the cover passes a hollow 
carbon electrode, which fits preferably with sufficient friction to be retained in 
position, or may be counterpoised by a weight. It is connected by an iron tube 
and a flexible tube with a gas-holder into which coal gas, or other suitable gas 
is pumped during the operation. The products of combustion escape by a 
vent in the cover. The crucible is connected with the positive terminal of 
the dynamo by a plate of carbon, and a metal bar bolted thereto, The carbon 
electrode is connected with the other terminal by a cable, the numerous 
strands of which are separated and passed through holes in a bar, and then 
connected with a bar clamped to the electrode. A flexible conductor is thus 
obtained which allows of free adjustment of the electrode. In operation, for 
example, in making aluminium bronze, a mixture of copper and corundum is 
placed in the crucible, the carbon is raised to strike the arc, and fixed in a 
suitable position, and then a supply of reducing gas is admitted to thearc. A 
spray of liquid hydro-carbon or of carbon dust may be used instead of gas. 
On a large scale, the hollow carbon electrode is constructed of four plates 
of carbon, fixed together by ca’bon dowels and carbonaceous cement, so as 
to leave a central gas passage. Or a separate gas tube may be employed. 


10,134. “*Improvementsin covered or insulated electric cables or conductors 
and a compound therefor.” J. Y.JoHyson. (J.H.Cheever.) July Ist, 1690. A 
seamless coating consisting of india-rubber, plumbago, asbestos, and sulphur is 
applied to electric cables or conductors by means of a pipe press. 


10,595. ‘*Improvements in apparatus for messuring electrical energy.” |’. 
Tomson, July 8th, 1890. Relates to meters of the motor type for measuri'g 
energy or current quantity, including means for correcting for.teyperature errors 
andswitches. In the form described, fixed series coils act upon a movable arm- 
ture wound with shunt coils and contaiuing little or noiron, The armature sha‘t 
is provided with a commutator, is geared with a counter, and carries a retarding- 
device copsisting of a conducting plate moving in a magnetic field; the latter 
may be produced by either permanent or electro-magnets; an initial field for 
the armature may be produced by permanent magnets, or by supplementary 
er fore “oe coils, and the retarding disk may be placed in the field due to the 

eld magnets. 


11,862. in electrostatic measuring instruments.” W. F. 
Ayrton and T, Marner. July 29th, 1890, In orjer to obtain good electric con- 
tact between the movable parts of electrometers, the needles are made of one 
piece of metal bentor moulded to the required sh»pe, or are cut out of metal 
tubes, and may be so arranged that both their inner and outer surfaces are 
acted upon by the fixed electrified system. In order to obtain stability, the 
needle is made heavy and the suspension wire of fibre short, in order that the 
time of oscillation may not be excessive, the mass is so arranged that its 
moment of inertia about the axis of the needle issmall. To obtain a long range 
or great sensibility or a desired calibration curve, the fixed parts of the electro- 
meters are made of special forms, and the surfacés of the fixed cylinders or of 
the needle, or of both, are placed Laie naprarig 4 with regard to the axis of rota- 
tion. A “set up” device for the needle may be so arranged as to break con- 
nection with the main or mains and short-circuit the instrument when the 
needle is set free. In order to increase the sensitiveness of the instrument, 
revent sparking across, damp the oscillations, &c., the needle may be immersed 
in an insulating-medium of high reo inductive capacity. veral instru- 
ments constructed in accordance with the above principles are described. 
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